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A B S T R A C T

Background

Gastrointestinal paralysis, nausea and vomiting and pain are major clinical problems following abdominal surgery. Anaesthetic and
analgesic techniques that reduce pain and postoperative nausea and vomiting (PONV), while preventing or reducing postoperative ileus,
may reduce postoperative morbidity, duration of hospitalization and hospital costs. This review was first published in 2001 and was
updated by new review authors in 2016.

Objectives

To compare eKects of postoperative epidural analgesia with local anaesthetics versus postoperative systemic or epidural opioids in terms
of return of gastrointestinal transit, postoperative pain control, postoperative vomiting, incidence of anastomotic leak, length of hospital
stay and costs a$er abdominal surgery.

Search methods

We identified trials by conducting computerized searches of the Cochrane Central Register of Controlled Trials (CENTRAL) (2014, Issue 12),
MEDLINE (from 1950 to December 2014) and EMBASE (from 1974 to December 2014) and by checking the reference lists of trials retained.
When we reran the search in February 2016, we added 16 potential new studies of interest to the list of ‘Studies awaiting classification' and
will incorporate these studies into formal review findings during the next review update.

Selection criteria

We included parallel randomized controlled trials comparing eKects of postoperative epidural local anaesthetic versus regimens based on
systemic or epidural opioids.

Data collection and analysis

We rated the quality of studies by using the Cochrane 'Risk of bias' tool. Two review authors independently extracted data and judged the
quality of evidence according to the GRADE (Grades of Recommendation, Assessment, Development and Evaluation Working Group) scale.

Epidural local anaesthetics versus opioid-based analgesic regimens for postoperative gastrointestinal paralysis, vomiting and pain a�er
abdominal surgery (Review)
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Main results

We included 128 trials with 8754 participants in the review, and 94 trials with 5846 participants in the analysis. Trials included in the review
were funded as follows: charity (n = 19), departmental resources (n = 8), governmental sources (n = 15) and industry (in part or in total) (n
= 15). The source of funding was not specified for the other studies.

Results of 22 trials including 1138 participants show that an epidural containing a local anaesthetic will decrease the time required for
return of gastrointestinal transit as measured by time to first flatus a$er an abdominal surgery (standardized mean diKerence (SMD)
-1.28, 95% confidence interval (CI) -1.71 to -0.86; high quality of evidence; equivalent to 17.5 hours). The eKect is proportionate to the
concentration of local anaesthetic used. A total of 28 trials including 1559 participants reported a decrease in time to first faeces (stool)
(SMD -0.67, 95% CI -0.86 to -0.47; low quality of evidence; equivalent to 22 hours). Thirty-five trials including 2731 participants found that
pain on movement at 24 hours a$er surgery was also reduced (SMD -0.89, 95% CI -1.08 to -0.70; moderate quality of evidence; equivalent
to 2.5 on scale from 0 to 10). From findings of 22 trials including 1154 participants we did not find a diKerence in the incidence of vomiting
within 24 hours (risk ratio (RR) 0.84, 95% CI 0.57 to 1.23; low quality of evidence). From investigators in 17 trials including 848 participants
we did not find a diKerence in the incidence of gastrointestinal anastomotic leak (RR 0.74, 95% CI 0.41 to 1.32; low quality of evidence).
Researchers in 30 trials including 2598 participants noted that epidural analgesia reduced length of hospital stay for an open surgery (SMD
-0.20, 95% CI -0.35 to -0.04; very low quality of evidence; equivalent to one day). Data on costs were very limited.

Authors' conclusions

An epidural containing a local anaesthetic, with or without the addition of an opioid, accelerates the return of gastrointestinal transit (high
quality of evidence). An epidural containing a local anaesthetic with an opioid decreases pain a$er abdominal surgery (moderate quality
of evidence). We did not find a diKerence in the incidence of vomiting or anastomotic leak (low quality of evidence). For open surgery, an
epidural containing a local anaesthetic would reduce the length of hospital stay (very low quality of evidence).

P L A I N   L A N G U A G E   S U M M A R Y

Epidural local anaesthetics for prevention of postoperative gastrointestinal paralysis, vomiting and pain a�er abdominal surgery

Background

Pain and gut paralysis (movement failure) commonly occur a$er abdominal surgery. Following laparotomy, laparoscopic cholecystectomy
and colectomy, approximately 10.3% of patients will have temporary gut paralysis. This may prolong length of hospital stay and may
increase costs of the procedure. Among the possible ways to treat pain a$er abdominal surgery are an epidural and injections of opioids
(morphine-like substances or pain killers). An epidural consists of inserting a catheter (a narrow tube) into the epidural space (the virtual
space surrounding the membrane that contains cerebrospinal fluid and the spinal cord) and infusing a solution of local anaesthetic
(substance that cuts pain transmission to the brain) (alone or in combination with opioids) to anaesthetize the abdomen. This Cochrane
review compares the eKects of an epidural containing a local anaesthetic with those of an opioid-based regimen on the postoperative
course a$er abdominal surgery.

Search dates

The evidence is current to December 2014. When we reran the search in February 2016, we added 16 potential new studies of interest to
the list of ‘Studies awaiting classification' and will incorporate them into formal review findings during the next review update.

Study characteristics

We included 128 trials with 8754 participants of both sexes aged between 33 and 76 years in the review and 94 trials with 5846 participants
in the analysis. Three trials reported that their trial was oKicially registered.

Study funding sources

Trials included in the review were funded as follows: charity (n = 19), departmental resources (n = 8), governmental sources (n = 15) and
industry (in part or in total) (n = 15). The source of funding was not specified for the other trials.

Key results

We found that an epidural containing a local anaesthetic reduces the time required for return of gut function compared with an opioid-
based regimen (equivalent to 17 hours). An epidural providing a local anaesthetic and an opioid also reduce pain (equivalent to a reduction
of 2.5 on a scale from 0 to 10 for pain on movement at 24 hours a$er surgery) and time spent in hospital for open surgery (equivalent to
one day). We found no evidence that an epidural with a local anaesthetic would aKect the incidence of vomiting or poor healing of the gut.

Quality of evidence

We rated the quality of the evidence as high for return of gastrointestinal function, moderate for pain treatment, low for no eKect on
vomiting or healing of the gut and very low for reduced time spent in the hospital a$er open surgery.

Epidural local anaesthetics versus opioid-based analgesic regimens for postoperative gastrointestinal paralysis, vomiting and pain a�er
abdominal surgery (Review)
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Summary of findings for the main comparison.   Epidural local anaesthetic compared with opioid-based regimen for adults

Epidural local anaesthetic compared with opioid-based regimen for adults

Patient or population: adults
Settings: Trials were performed in Australia (n = 4); Canada (n = 19); China (n = 6); Czech Republic (n = 1); Denmark (n = 8); Egypt (n = 3); Finland (n = 4); France (n = 5); Ger-
many (n = 10); Greece (n = 2); India (n = 3); Israel (n = 2); Italy (n = 10); Japan (n = 1); Korea (n = 1); Lithuania (n = 1); Romania (n = 2); Russia (n = 1); Serbia (n = 1); Spain (n = 1);
Sweden (n = 6); Switzerland (n = 2); The Netherlands (n = 1); Turkey (n = 8); United Kingdom (n = 6); United States of America (n = 17); and Uruguay (n = 1)
Intervention: epidural local anaesthetic
Comparison: opioid-based regimen

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Opioid-based
regimen

Epidural local anaesthetic

Relative effect
(95% CI)

Number of par-
ticipants
(studies)

Quality of the
evidence
(GRADE)

Comments

Time required
to observe first
flatus

  Mean time required to observe first flatus in the in-
tervention groups was
1.28 standard deviations lower 
(1.71 to 0.86 lower)

  1138
(22 studies)

⊕⊕⊕⊕
high
a,b,c,d,e,f,g,h

Effect size was pro-
portionate to the
concentration of
local anaesthetic
used
Pooled reduction is
equivalent to 17.5
hours

Time required
to observe first
faeces

  Mean time required to observe first faeces in the
intervention groups was
0.67 standard deviations lower 
(0.86 to 0.47 lower)

  1559
(28 studies)

⊕⊕⊝⊝

low c,d,e,g,i,j,k,l
Pooled reduction is
equivalent to 22
hours

VAS scores on
movement at
24 hours

  Mean VAS scores on movement at 24 hours in the
intervention groups was
0.85 standard deviations lower 
(1.04 to 0.67 lower)

  2731
(35 studies)

⊕⊕⊕⊝
moderate
a,b,c,d,e,f,g,l

Pooled reduction
is equivalent to 2.5
on a scale from 0 to
10

Study populationVomiting dur-
ing first 24
hours 170 per 1000 143 per 1000 

(97 to 210)

RR 0.84 
(0.57 to 1.23)

1154
(22 studies)

⊕⊕⊝⊝
low
c,e,g,i,k,l,m,n
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Low

50 per 1000 42 per 1000 
(28 to 62)

High

250 per 1000 210 per 1000 
(142 to 308)

Study population

53 per 1000 39 per 1000 
(22 to 70)

Low

30 per 1000 22 per 1000 
(12 to 40)

High

Anastomotic
leak

100 per 1000 74 per 1000 
(41 to 132)

RR 0.74 
(0.41 to 1.32)

848
(17 studies)

⊕⊕⊝⊝
low
c,e,g,i,k,l,m,n

 

Length of hos-
pital stay

  Mean length of hospital stay in the intervention
groups was
0.20 standard deviations lower 
(0.35 to 0.04 lower)

  2598
(30 studies)

⊕⊝⊝⊝
very low
a,c,d,j,k,l,o,p

Pooled reduction is
equivalent to 1 day

The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI)
CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate
Very low quality: We are very uncertain about the estimate

aAllocation concealment and/or blinding of outcome assessors rated as unclear or high risk for 75% or more of included studies for this outcome
bWe did not downgrade the quality of evidence on the basis of inconsistency because a reasonable explanation was found for heterogeneity
cDirect comparisons performed on the population of interest and not a surrogate marker
dOptimal information size achieved
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eNo evidence of a publication bias, or applying a correction for the possibility of publication bias would not modify the conclusion
fLarge eKect size (SMD≥ 0.8)
gNo evidence of confounding factors to justify upgrading
hEKect size was proportionate to the local anaesthetic concentration
i50% or more of included studies were rated as unclear or high risk for allocation concealment and/or blinding of outcome assessors
jWe downgraded the level of evidence on inconsistency owing to a moderate amount of heterogeneity
kNo evidence of a large eKect
lNo evidence of a dose-response eKect
mNo heterogeneity or heterogeneity less than 25%
nOptimal information size not achieved
oCorrecting for the possibility of publication bias would modify the conclusion
pLength of hospital stay may not adequately reflect readiness for discharge, as actual discharge may be delayed for various reasons
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B A C K G R O U N D

This is an update of a previously published Cochrane review
(Jorgensen 2001).

Description of the condition

In 2011, nearly 29% of hospital stays and 48% of hospital costs in the
United States (USA) involved operating room procedures (http://
www.hcup-us.ahrq.gov/reports/statbriefs/sb165.jsp). Among the
15 procedures most commonly performed in the USA were
cholecystectomy and common bile duct exploration (129.4 per
100,000 population), abdominal and vaginal hysterectomy (99.4
per 100,000 population), colorectal resection (97.4 per 100,000
population), excision or lysis of peritoneal adhesions (97.4
per 100,000 population), appendicectomy (93.3 per 100,000
population) and oophorectomy (71.3 per 100,000 population). Thus
abdominal surgery represents a significant proportion of hospital
stays and costs. Gastrointestinal paralysis and postoperative pain
are two major issues that need to be taken care of a$er abdominal
surgery.

Gastrointestinal paralysis following abdominal surgery may result
in prolonged hospital stay and increased costs. Following
laparotomy, laparoscopic cholecystectomy and colectomy,
approximately 10.3% of patients will have an ileus (Gan 2015). An
ileus occurs more frequently in colectomy than cholecystectomy
and more o$en when performed by laparotomy. Patients with ileus
receiving opioids will have an increased length of hospital stay
(ranging from 4.8 to 5.7 days), greater total costs (from USD 9,945 to
USD 13,055) and a higher 30-day all-cause readmission rate (2.3% to
5.3% higher) compared with patients without an ileus (Gan 2015).

In 2000, the Joint Commission on Accreditation of Healthcare
Organizations (JCAHO) suggested that pain should be considered
as the fi$h vital sign, and that under-treatment of pain would
constitute abrogation of a fundamental human right (White 2007).
A$er this statement was issued, an increase in the use of opioids
for acute postoperative pain treatment was observed, as was
an increase in their side eKects (White 2007). It was also noted
that postoperative critical respiratory events were encountered
more frequently during the first 24 hours a$er opioid therapy was
introduced (Ramachandran 2011).

Description of the intervention

Epidural anaesthesia or analgesia or both consist of injection
of a local anaesthetic into the spine outside the dura mater.
Epidural local anaesthetic may be used during abdominal surgery,
sometimes as a replacement for general anaesthesia but most
commonly as a supplement to general anaesthesia for surgery and
for postoperative analgesia.

How the intervention might work

Epidural analgesia has been claimed to facilitate many of the
steps through which a patient must go before returning to his
or her preoperative functional level a$er a major abdominal
surgery, including motility of the gastrointestinal tract (Thörn
1996). As summarized in their review, Holte and Kehlet considered
that "the pathogenesis of postoperative ileus is multifactorial,
and includes activation of inhibitory reflexes, inflammatory
mediators and opioids (endogenous and exogenous)" (Holte 2002).
Epidural analgesia may promote a faster return to intestinal

transit through various mechanisms including a reduction in
opioid administration (Guay 2006), a blockade of sympathetic gut
innervation (creating a relative parasympathetic predominance)
and a direct eKect of systemic local anaesthetics (McCarthy
2010). Thorn et al included 14 participants and demonstrated
that the gastrointestinal electromyographic activity of participants
who received epidurally administered bupivacaine was diKerent
from that of participants who received epidurally administered
morphine (Thörn 1996). Oral acetaminophen absorption (as
demonstrated by the area under the curve of acetaminophen
blood concentrations from zero to 60 minutes) was also greater
among participants who received bupivacaine than among those
given morphine (Thörn 1996). Thus an epidural containing a local
anaesthetic may promote faster gastrointestinal transit return than
is attained with systemic opioids.

Among undisturbed participants receiving patient-controlled
morphine analgesia a$er surgery, abnormal breathing patterns
with cyclical airway obstruction are extremely common
(Drummond 2013). Provided that pain relief would be at least
equivalent to that achieved with opioid therapy, decreasing
the quantity of opioids administered (Guay 2006) would make
epidural analgesia with a local anaesthetic appear as an interesting
alternative in the treatment of acute postoperative pain for the first
days a$er abdominal surgery - the time when pain is most intense.
Reducing the quantity of opioids administered a$er surgery may
reduce the rare, but serious, adverse respiratory events associated
with administration of opioids for the treatment of postoperative
pain.

Why it is important to do this review

This is an update of a previously published Cochrane review
(Jorgensen 2001) in which review authors concluded that an
epidural with a local anaesthetic reduced the time to return of
gastrointestinal transit but with substantial heterogeneity. The
eKect of additional epidural opioid on gastrointestinal function was
unclear. We undertook this review to look for new studies, to update
methods and to re-explore heterogeneity.

O B J E C T I V E S

To compare eKects of postoperative epidural analgesia with local
anaesthetics versus postoperative systemic or epidural opioids
in terms of return of gastrointestinal transit, postoperative pain
control, postoperative vomiting, incidence of anastomotic leak,
length of hospital stay and costs a$er abdominal surgery.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included parallel randomized controlled trials (RCTs) in which
an epidural containing a local anaesthetic was added to general
anaesthesia and was continued or not for postoperative analgesia
or was used for postoperative analgesia in one group, and this
group was compared with another group given systemic or epidural
opioid-based regimens. We excluded quasi-randomized trials (e.g.
even/odd day of birth, chart number), and we applied no language
or publication status restrictions.
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Types of participants

We included adult (≥ 16 years old accepted) patients undergoing
any abdominal surgery (open or laparoscopic) under general
anaesthesia. We excluded trials performed on children, trials
performed outside the perioperative period (chronic pain, labour
analgesia) and trials in which participants underwent surgery at
other surgical sites (i.e. not abdominal surgery).

Types of interventions

Treatment groups received epidural anaesthesia/analgesia
containing a local anaesthetic with or without added opioids.

Control groups received an opioid-based regimen administered by
the systemic route or through an epidural.

General anaesthesia was used for all participants during surgery.

We excluded trials comparing various types or various
concentrations of local anaesthetics when investigators included
no control group without a local anaesthetic (diKerent
intervention).

Some substances are not universally accepted as safe for injection
in the epidural space. Therefore, we did not retain in the analysis

any trial (or subgroup) in which anything other than an opioid or
a local anaesthetic or epinephrine was injected into the epidural
space (e.g. midazolam, ketamine, tramadol).

Types of outcome measures

Primary outcomes

1. Postoperative paralytic ileus as measured by first passage of
flatus.

Secondary outcomes

1. Postoperative paralytic ileus as measured by first passage of
faeces (stool).

2. Pain scores (any ascending scale) at rest and on movement at six
to eight hours, 24 hours, 48 hours and 72 hours.

3. Incidence of postoperative vomiting: number of participants
who had experienced vomiting on day one.

4. Anastomotic leak.

5. Length of hospital stay (LOS).

6. Hospital costs.

Search methods for identification of studies

Figure 1 presents the flow chart for study selection.
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Figure 1.   Flow diagram. Study selection from the 2014 search. We reran the search in February 2016, and added 16
potential new studies of interest to the list of ‘Studies awaiting classification'. These studies will be incorporated
into the formal review findings during the next review update. We also found one ongoing trial.
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Electronic searches

We conducted a comprehensive literature search to identify all
published and unpublished RCTs with no language restriction. We
searched the following electronic databases to identify potential
studies: Cochrane Central Register of Controlled Trials (CENTRAL;
2014, Issue 12) (Appendix 1); MEDLINE (OVID) 1950 to December
2014 (Appendix 2); and EMBASE (OVID) 1974 to December 2014
(Appendix 3). We reran the search in February 2016 and added
16 potential new studies of interest to the list of Studies awaiting
classification; we will incorporate these studies into formal review
findings during the next review update. We added one study to the
Ongoing studies section.

Searching other resources

We also looked at PsycINFO as a source of grey literature in March
2015 (Appendix 4).

Data collection and analysis

Selection of studies

Two review authors (JG and DNN (DNN le$ the review before its
completion) or MN) scanned the titles and abstracts of all reports
identified by electronic searching and retrieved full texts of articles
for potential inclusion. We excluded duplicate publications by
comparing sites and dates of data collection. We stated reasons
for excluding retrieved studies under Characteristics of excluded
studies and in Figure 1.

Data extraction and management

Two review authors (JG and DNN (DNN le$ the review before its
completion) or MN) independently extracted data. We resolved
disagreements by discussion and did not require assistance from
a third review author. We extracted events and total number of
participants in each group for dichotomous data when available.
We extracted mean, standard deviation (SD) and number of
participants in each group for continuous data when available. If
results were not available in our favoured format or were provided
on diKerent scales, we extracted data as P values and number
of participants for each group. When we were not able to extract
data in any of these formats, we contacted study authors to
obtain additional information from their trials. We did not use
medians as estimates for means and did not estimate variances
from interquartile or range. We extracted sites and dates of data
collection (for exclusion of duplicate publications) and factors
required for exploration of heterogeneity (see Assessment of
heterogeneity). A$er we had reached agreement, data were entered
into RevMan (http://ims.cochrane.org/revman/about-revman-5)
and into Comprehensive Meta Analysis Version 2.2.044 (www.Meta-
Analysis.com) (for exploration of heterogeneity and assessment of
small-study eKects and publication bias) by one review author (JG).

Assessment of risk of bias in included studies

Two review authors (JG, DNN or MN) evaluated the methodological
quality of selected studies with no assumption using the risk of
bias assessment tool of The Cochrane Collaboration (Higgins 2011).
We resolved disagreements by discussion. We rated as unclear
elements for which the report provided insuKicient information to
allow us to make a clear judgement.

1. Generation of the allocation sequence of interventions: We
considered randomization adequate if it was generated by a
computer or a random number table algorithm. We judged
other processes, such as tossing of a coin, adequate if the
whole sequence was generated before the start of the trial.
We considered the trial as quasi-randomized if a non-random
system, such as dates, names or identification numbers, was
used.

2. Concealment of allocation: We considered concealment
adequate if the process that was used prevented patient
recruiters, investigators and participants from knowing the
intervention allocation of the next participant to be enrolled
in the study. We considered concealment inadequate if the
allocation method allowed patient recruiters, investigators or
participants to know the treatment allocation of the next
participant to be enrolled in the study.

3. Blinding of participants and personnel: We considered blinding
adequate if the participant and personnel taking care of the
participant were blinded to the intervention. We considered
blinding inadequate if the participant or personnel were not
blinded to the intervention. We rated as unclear trials for which
this was only partially adequately addressed (personnel blinded
but not participants or vice versa, etc.).

4. Blinding of outcome assessment: We considered blinding
adequate if the outcome assessor was blinded to the
intervention. We considered blinding inadequate if the outcome
assessor was not blinded to the intervention.

5. Incomplete outcome data (attrition bias): We considered the trial
adequate if all dropouts or withdrawals were accounted for,
and if the number of dropouts was small (< 20%), was similar
for both interventions and reasons for dropping out seemed
reasonable. We considered the trial inadequate for this specific
item if reasons for dropping out of patients were not stated or
did not sound reasonable, the number was high (≥ 20%) or the
number was highly diKerent between groups.

6. Selective reporting (reporting bias): We considered the trial at
low risk of bias if all measurements stated in the Methods section
were included in the Results section. We rated the trial as having
unclear risk of bias when some of the results were missing or
insuKicient information was provided (conference abstract). We
rated the trial as having high risk of bias when important results
(taking study author objectives into account) were mentioned in
the Methods section but were not given in the Results section.

7. Any other risk of bias: We considered any other reason that may
have influenced study results. Per-protocol (not intention-to-
treat) results were considered as introducing potential risk, and
we rated these as having unclear risk. DiKerences between study
groups in demographic characteristics were rated as presenting
unclear or high risk, depending on their potential influence on
review results. We rated study protocols at high risk when other
treatment modalities diKered markedly (e.g. high steroid dose
was given to one group only, epidural local anaesthetic was part
of a fast track programme applied to one group only).

Measures of treatment e>ect

We reported results as risk ratios (RRs) and their 95% confidence
intervals (CIs) for dichotomous data (vomiting and gastrointestinal
anastomotic leak). Odds ratios (ORs) are not easily understood by
clinicians (McColl 1998). All continuous data (time to first flatus,
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time to first faeces, pain scores, length of hospital stay and costs)
included items entered as P values. Therefore it was not possible to
provide results as diKerences in means and their 95% CIs. Instead
we provided results as standardized mean diKerences (SMDs) and
their CIs. For SMDs, we considered 0.2 a small diKerence, 0.5 a
medium diKerence and 0.8 a large diKerence (Pace 2011). For
clinical correspondence, we multiplied the standard deviation (SD)
of the control group of a study at low risk of bias, and when a
typical SD was available, by the SMD. When we noted an eKect, we
calculated the number needed to treat for an additional beneficial
outcome (NNTB) or an additional harmful outcome (NNTH) on
the basis of the odds ratio, as this value is less likely to be
influenced by the side (benefit or harm) on which data have been
entered (Deeks 2002) (http://www.nntonline.net/visualrx/). When
we observed no eKect, we calculated optimal size information
(number of participants needed for inclusion in a simple large trial)
to justify a conclusion based on absence of eKect (Pogue 1998)
(http://www.stat.ubc.ca/˜rollin/stats/ssize/).

Unit of analysis issues

The unit of analysis was a participant who was individually
randomized to the treatment group (intervention or control) in
RCTs selected for this review.

Dealing with missing data

We contacted study authors for additional information when
published articles did not provide enough information for
extraction of data. We made no imputation.

Assessment of heterogeneity

We considered clinical heterogeneity before pooling results and
examined statistical heterogeneity before carrying out any meta-
analysis.

We quantified statistical heterogeneity by using the I2 statistic. We
qualified the amount as low (< 25%), moderate (50%) or high (≥

75%) depending on the value obtained for the I2 statistic (Higgins
2003).

Assessment of reporting biases

We assessed publication bias by using a funnel plot, followed
by Duval and Tweedie's trim and fill technique (Borenstein 2009;
Duval 2000; Duval 2000a). This technique not only assesses whether
publication bias is likely, it also yields an estimate of eKect size a$er
correction for the possibility of publication bias when such bias is
suspected.

Data synthesis

We analysed data with RevMan (http://ims.cochrane.org/revman/
about-revman-5) and Comprehensive Meta Analysis Version 2.2.044

(www.Meta-Analysis.com) by using fixed-eKect (I2 < 25%) or

random-eKects models (I2 > 25%). For continuous data, all analyses
provided data that we could not enter in our favoured format
(mean, SD and number of participants). In these situations, we
chose not to consider a median as equivalent to a mean and
did not estimate SD from quartiles. Instead we entered data
into Comprehensive Meta Analysis as P values and numbers of
participants. In such cases, mean diKerences cannot be obtained.
We then transferred data in RevMan as generic variance and
presented our results as standardized mean diKerences (SMDs).
For SMDs, we considered 0.8 as the cutoK limit for a large eKect

(Pace 2011). For clinical equivalents, we multiplied the SMD by
the SD of a study at low risk of bias, and when a typical SD
on a clinical scale was provided (Higgins 2011). For dichotomous
data, we provided results as risk ratios (values best understood
by clinicians; McColl 1998). For results in which the intervention
produced an eKect, we calculated the number needed to treat for
an additional beneficial outcome (NNTB) or the number needed
to treat for an additional harmful outcome (NNTH) by using the
odds ratio (http://www.nntonline.net/visualrx/). When results were
negative, we also calculated optimal information size to ensure
that enough participants were included in the retained studies
to justify a conclusion based on absence of eKect (Pogue 1998)
(www.stat.ubc.ca/˜rollin/stats/ssize/b2.html).

Subgroup analysis and investigation of heterogeneity

We explored any amount of heterogeneity > 25% by using Egger's
regression intercept (Comprehensive Meta Analysis; to eliminate
a small-study eKect), sensitivity analysis, subgrouping or meta-
regression (Comprehensive Meta Analysis) as appropriate. A priori
factors for heterogeneity consisted of:

1. level of the epidural (thoracic vs lumbar);

2. type of drug used (local anaesthetic alone (concentration in
lidocaine equivalent potency calculated as follows: lidocaine
= 1, bupivacaine = 4, chloroprocaine = 1.5, dibucaine = 4,
etidocaine = 4, levobupivacaine = 3.9, mepivacaine = 0.8,
prilocaine = 0.9, procaine = 0.5, ropivacaine = 3 and tetracaine =
4; Berde 2009)) versus local anaesthetic plus opioid (and type of
opioid);

3. timing (pre-surgical vs post-surgical incision) and duration of
administration (intraoperative only, < 48 hours vs ≥ 48 hours);

4. site of surgery (bowel surgery; gynaecological, urological or
vascular surgery);

5. type of surgery (open vs laparoscopic);

6. mean group age;

7. American Society of Anestheiologists (ASA) physical status; and

8. substance used and route of administration of analgesia in the
control group (intravenous (with or without use of a patient-
controlled analgesia device) vs epidural (with or without use of
a patient-controlled analgesia device) vs other routes).

Although forest plots for all outcomes were examined while studies
were placed in order for all potential heterogeneity factors, to
avoid multiple comparisons, we performed analysis (sensitivity,
subgrouping or meta-regression) only when forest plots suggested
a statistically significant eKect, or when reviewers made the request
(open vs laparoscopic surgery). All analysis performed are reported.
Analysis included as forest plots in RevMan (Analysis 1.1; Analysis
1.2; Analysis 1.3; Analysis 1.4; Analysis 1.5; Analysis 1.6; Analysis 1.7;
Analysis 1.8; Analysis 1.9; Analysis 1.10; Analysis 1.11; Analysis 1.12;
Analysis 1.13; Analysis 1.14; Analysis 1.15; Analysis 1.17; Analysis
1.18) are those chosen as most interesting for each outcome (i.e.
subgrouped to oKer maximal possibility of showing subgroup
diKerences).

Sensitivity analysis

We performed sensitivity analysis (defined as excluding a study on
its risk of bias or because it appeared as an outlier on a forest plot).
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Quality of evidence

We judged the quality of a body of evidence according to the GRADE
(Grades of Recommendation, Assessment, Development and
Evaluation Working Group) system (Guyatt 2011a) and presented
this assessment in Summary of findings for the main comparison
(ims.cochrane.org/revman/gradepro) for all outcomes. For pain,
we chose scores on movement at postoperative day one. For risk
of bias, we judged the quality of evidence as high when most
information was derived from studies at low risk of bias, and
downgraded quality by one level when most information was
obtained from studies at high or unclear risk of bias (allocation
concealment and blinding of outcome assessors), or by two levels
when the proportion of information obtained from studies at
high risk of bias was suKicient to aKect interpretation of results.
For inconsistency, we downgraded the quality of evidence by

one when the I2 statistic was 50% or higher without satisfactory

explanation, and by two levels when the I2 statistic was 75% or
higher without explanation. We did not downgrade the quality of
evidence for indirectness, as all outcomes were based on direct
comparisons were performed on the population of interest and
were not surrogate markers (Guyatt 2011b). For imprecision (Guyatt
2011c), we downgraded the quality of evidence by one level when
the CI around the eKect size was large or overlapped an absence of
eKect and failed to exclude an important benefit or harm, or when
the number of participants was less than the optimal information
size; and we downgraded the quality by two levels when the CI
was very wide and included both appreciable benefit and harm.
For publication bias, we downgraded the quality of evidence by
one level when correcting for the possibility of publication bias as
assessed by Duval and Tweedie’s fill and trim analysis changed the
conclusion. We upgraded the quality of evidence by one when the
eKect size was large (RR < 0.5 or > 2.0), and by two levels when the
eKect size was very large (RR < 0.2 or > 5) (Guyatt 2011d). We applied
the same rules for OR when basal risk was less than 20%. For
SMD, we used 0.8 as the cutoK point for a large eKect (Pace 2011).
We also upgraded quality by one level when we found evidence
of a dose-related response. We upgraded quality by one level
when the possible eKect of confounding factors would reduce a
demonstrated eKect or suggest a spurious eKect when results show
no eKect. When the quality of the body of evidence is high, further
research is very unlikely to change our confidence in the estimate of
eKect. When quality is moderate, further research is likely to have
an important impact on our confidence in the estimate of eKect and
may change the estimate. When quality is low, further research is
very likely to have an important impact on our confidence in the
estimate of eKect and is likely to change the estimate. When the
quality is very low, any estimate of eKect is very uncertain (Guyatt
2008).

R E S U L T S

Description of studies

See Characteristics of included studies; Characteristics of excluded
studies; and Characteristics of studies awaiting classification.

Results of the search

We reviewed all included and excluded studies presented in the
previous version of the review (Jorgensen 2001). The electronic
search yielded 1047 abstracts from The Cochrane Library, 525
from EMBASE and 1257 from MEDLINE (Figure 1). A$er removal

of duplicates, we screened 1606 abstracts. From studies in the
previous version of the review, the list of abstracts obtained by
the electronic search and the reference lists of relevant studies, we
selected 307 studies (of which 216 were new studies) for further
evaluation. We excluded 179 studies for various reasons: not a
randomized controlled trial (n = 23), cross-over trial (n = 1), no
outcome of interest measured for the actual review (n = 41),
diKerent intervention (n = 95), diKerent study population (n = 18) or
retracted (n = 1).

Included studies

Sixteen studies are awaiting classification and one is ongoing. We
retained 128 trials with 8754 participants (4426 in epidural local
anaesthetic groups and 4328 in control groups) in the review and
94 studies with 5846 participants (3010 in epidural local anaesthetic
groups and 2836 in opioid-based regimen groups) in the analysis
(Figure 1). We included 34 trials in the review but not in the
analysis: 17 because data could not be extracted (Addison 1974;
Alpaslan 2010; Beilin 2008; Bellolio 2012; Bisgaard 1990; Carli
1997; Cuschieri 1985; Elkaradawy 2011; Kentner 1996; Lugli 2008;
Lugli 2010; Malenkovic 2003; O'Connor 2006; Schulze 1988; Seeling
1991; Tuman 1991; Yeager 1987), 15 because pain scores were the
only outcomes of interest measured and local anaesthetics were
administered during surgery only or for an unspecified duration
(Doruk 2003; El-Refai 2003; Handley 1997; Katz 2003; Limberi
2003; Liuboshevskii 2012; Ozcan 2004; Ozdilmac 2003; Park 2001;
Rockemann 1996; Schricker 2000; Schricker 2002; Schumann 2003;
Subramaniam 2000; Watters 1993), one because no outcomes were
available at our selected time points (Scheinin 1982) and one
because investigators provided insuKicient information (Voylenko
2013). The 128 included trials enrolled participants with a mean age
between 33 and 76 years of age, with a mean ASA score between
1.41 and 3.45 or from 1 to 2 to 1 to 5, and were published between
1974 and 2014. Researchers in three studies reported that their
trial was registered: Fant 2013 (www.ClinicalTrials.gov; identifier:
NCT01367418), Levy 2011 (www.ClinicalTrials.gov; identifier: NCT
18926278) and Muehling 2009 (www.ClinicalTrials.gov; identifier:
NCT 00615888).

Trials were performed in Australia (n = four: Barratt 2002; Davies
1993; Handley 1997; Peyton 2003); Canada (n = 19; Bois 1997;
Boylan 1998; Carli 1997; Carli 2001; Carli 2002; Donatelli 2006;
Katz 2003; Lattermann 2007; Lugli 2008; Lugli 2010; Miller 1976;
Mondor 2010; O'Connor 2006; Schricker 2000; Schricker 2002;
Schricker 2004; St-Onge 1997; Taqi 2007; Watters 1993); China
(n = six; Cai 2007; Hu 2006; Tsui 1997; Wang 2010; Zeng 2003;
Zhu 2013); Czech Republic (n = 1; Voylenko 2013); Denmark (n =
eight; Bisgaard 1990; Brodner 2001; Hjortsø 1985a; Hjortsø 1985b;
Jorgensen 2001; Moiniche 1993; Schulze 1988; Schulze 1992); Egypt
(n = three; Elkaradawy 2011; El-Refai 2003; Fayed 2014); Finland
(n = four; Salomaki 1995; Scheinin 1982; Scheinin 1987; Turunen
2009); France (n = five; Jayr 1988; Jayr 1993; Jayr 1998; Mann
2000; Motamed 1998); Germany (n = 10; Heurich 2007; Hubler
2001; Kentner 1996; Muehling 2009; Neudecker 1999; Rockemann
1996; Rockemann 1997; Seeling 1990; Seeling 1990a; Seeling 1991);
Greece (n = two; Chalmouki 2010; Limberi 2003); India (n = three;
Kumar 2004; Subramaniam 2000; Tyagi 2011); Israel (n = two; Beilin
2003; Beilin 2008); Italy (n = 10; Aceto 2002; Barzoi 2000; Dauri
2003; De Pietri 2006; Giannoni 1999; Lombardo 2009; Luchetti 1996;
Marandola 2008; Martella 2012; Siniscalchi 2003); Japan (n = one;
Kudoh 2001); Korea (n = one; Hong 2008); Lithuania (n = one;
Rimaitis 2003), Romania (n = two; Cindea 2011; Gherghina 2010);
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Russia (n = one; Liuboshevskii 2012), Serbia (n = 1; Malenkovic
2003); Spain (n = one; Calderon 2004); Sweden (n = six; Ahn 1988;
Fant 2013; Rutberg 1984; Thorén 1989; Wallin 1986; Wattwil 1989);
Switzerland (n = two; Licker 1994; Riwar 1991); The Netherlands (n =
one; Broekema 1998); Turkey (n = eight; Alpaslan 2010; Aygun 2004;
Doruk 2003; Erol 2008; Hadimioglu 2012; Ozcan 2004; Ozdilmac
2003; Ozturk 2010); United Kingdom (n = six; Addison 1974; Buggy
2002; Cuschieri 1985; George 1994; Levy 2011; Mallinder 2000);
United States of America (n = 17; Benzon 1994; Cronin 2001; Cullen
1985; Ferguson 2009; Gambling 2009; Liu 1995; Norman 1997; Park
2001; Paulsen 2001; Pflug 1974; Schumann 2003; Senagore 2003;
Steinberg 2002; Stevens 1998; Welch 1998; Yeager 1987; Zutshi
2005); and Uruguay (n = one; Bellolio 2012).

The funding source of 56/128 (44%) included trials was known.
Those trials were funded by charity (n = 19; Beilin 2008; Buggy 2002;
Carli 2001; Carli 2002; Cronin 2001; Cullen 1985; Cuschieri 1985;
Donatelli 2006; Handley 1997; Jayr 1988; Jorgensen 2001; Mann
2000; Salomaki 1995; Scheinin 1987; Schricker 2000; Schricker
2002; Schricker 2004; Schulze 1992; Taqi 2007), departmental
resources (n = eight; Cai 2007; Ferguson 2009; Hu 2006; Levy 2011;
Mondor 2010; Tyagi 2011; Wang 2010; Zeng 2003), governmental
sources (n = 15; Barratt 2002; Beilin 2003; Boylan 1998; Fant 2013;
Heurich 2007; Katz 2003; Lugli 2008; Lugli 2010; Miller 1976; Park
2001; Peyton 2003; Pflug 1974; Schumann 2003; Thorén 1989;
Watters 1993) and industry (in part or in total) (n = 15; Benzon 1994;
Bois 1997; Gambling 2009; Hjortsø 1985a; Hjortsø 1985b; Jayr 1993;
Jayr 1998; Liu 1995; Mallinder 2000; Moiniche 1993; Rutberg 1984;
St-Onge 1997; Schulze 1988; Steinberg 2002; Wallin 1986).

Surgeries included bariatric surgery (Schumann 2003);
cholecystectomy (Addison 1974; Cuschieri 1985; Elkaradawy 2011;
Erol 2008; Miller 1976; Moiniche 1993; Rutberg 1984; Schulze 1988;
Wallin 1986); surgery of the gastrointestinal tract (Aceto 2002; Ahn
1988; Barratt 2002; Barzoi 2000; Bisgaard 1990; Cai 2007; Calderon
2004; Carli 1997; Carli 2001; Carli 2002; De Pietri 2006; Donatelli
2006; Fayed 2014; Gherghina 2010; Giannoni 1999; Handley 1997;
Hjortsø 1985b; Kudoh 2001; Lattermann 2007; Levy 2011; Liu
1995; Liuboshevskii 2012; Luchetti 1996; Lugli 2008; Lugli 2010;
Mallinder 2000; Mann 2000; Marandola 2008; Martella 2012; Mondor
2010; Neudecker 1999; Ozdilmac 2003; Paulsen 2001; Rimaitis
2003; Riwar 1991; Rockemann 1997; Scheinin 1987; Schricker 2000;
Schricker 2002; Schricker 2004; Senagore 2003; Siniscalchi 2003;
Steinberg 2002; Schulze 1992; Taqi 2007; Turunen 2009; Tyagi 2011;
Wang 2010; Watters 1993; Welch 1998; Zhu 2013; Zutshi 2005);
gynaecological surgery (Cronin 2001; El-Refai 2003; Ferguson 2009;
Hong 2008; Jorgensen 2001; Katz 2003; Licker 1994; Ozcan 2004;
Thorén 1989; Tsui 1997; Wattwil 1989); liver surgery (Bellolio 2012);
urological surgery (Brodner 2001; Chalmouki 2010; Dauri 2003;
Doruk 2003; Fant 2013; Hadimioglu 2012; Hubler 2001; Kentner
1996; O'Connor 2006; Ozturk 2010; Voylenko 2013); vascular surgery
(Bois 1997; Boylan 1998; Davies 1993; Lombardo 2009; Muehling
2009; Norman 1997; Tuman 1991); and various abdominal surgeries
(Alpaslan 2010; Aygun 2004; Beilin 2003; Beilin 2008; Benzon 1994;
Broekema 1998; Buggy 2002; Cindea 2011; Cullen 1985; Gambling
2009; George 1994; Hjortsø 1985a; Hu 2006; Jayr 1993; Jayr 1998;
Kumar 2004; Limberi 2003; Malenkovic 2003; Motamed 1998; Park
2001; Peyton 2003; Pflug 1974; Rockemann 1996; Salomaki 1995;
Scheinin 1982; Seeling 1990; Seeling 1990a; Seeling 1991; St-
Onge 1997; Subramaniam 2000; Yeager 1987; Zeng 2003). These
surgeries were performed by laparoscopy (Hong 2008; Levy 2011;
Luchetti 1996; Neudecker 1999; Senagore 2003; Taqi 2007; Turunen

2009); or by open laparotomy (Aceto 2002; Addison 1974; Ahn
1988; Alpaslan 2010; Aygun 2004; Barratt 2002; Barzoi 2000; Beilin
2003; Beilin 2008; Bellolio 2012; Benzon 1994; Bisgaard 1990; Bois
1997; Boylan 1998; Brodner 2001; Broekema 1998; Buggy 2002; Cai
2007; Calderon 2004; Carli 1997; Carli 2001; Carli 2002; Chalmouki
2010; Cindea 2011; Cronin 2001; Cullen 1985; Cuschieri 1985; Dauri
2003; Davies 1993; De Pietri 2006; Donatelli 2006; Doruk 2003;
Elkaradawy 2011; El-Refai 2003; Erol 2008; Fant 2013; Fayed 2014;
Ferguson 2009; Gambling 2009; George 1994; Gherghina 2010;
Giannoni 1999; Hadimioglu 2012; Handley 1997; Heurich 2007;
Hjortsø 1985a; Hjortsø 1985b; Hu 2006; Hubler 2001; Jayr 1988; Jayr
1993; Jayr 1998; Jorgensen 2001; Katz 2003; Kentner 1996; Kudoh
2001; Kumar 2004; Lattermann 2007; Licker 1994; Limberi 2003; Liu
1995; Liuboshevskii 2012; Lombardo 2009; Lugli 2008; Lugli 2010;
Malenkovic 2003; Mallinder 2000; Mann 2000; Marandola 2008;
Martella 2012; Miller 1976; Moiniche 1993; Mondor 2010; Motamed
1998; Muehling 2009; Norman 1997; O'Connor 2006; Ozcan 2004;
Ozdilmac 2003; Ozturk 2010; Park 2001; Paulsen 2001; Peyton
2003; Pflug 1974; Rimaitis 2003; Riwar 1991; Rockemann 1996;
Rockemann 1997; Rutberg 1984; Salomaki 1995; Scheinin 1982;
Scheinin 1987; Schricker 2000; Schricker 2002; Schricker 2004;
Schulze 1988; Schulze 1992; Schumann 2003; Seeling 1990; Seeling
1990a; Seeling 1991; Siniscalchi 2003; Steinberg 2002; Stevens 1998;
St-Onge 1997; Subramaniam 2000; Thorén 1989; Tsui 1997; Tuman
1991; Tyagi 2011; Voylenko 2013; Wallin 1986; Wang 2010; Watters
1993; Wattwil 1989; Welch 1998; Wiedemann 1991; Yeager 1987;
Zeng 2003; Zhu 2013; Zutshi 2005).

Epidurals were placed at the thoracic level (Aceto 2002; Addison
1974; Barratt 2002; Barzoi 2000; Bois 1997; Brodner 2001; Broekema
1998; Cai 2007; Carli 1997; Carli 2001; Carli 2002; Chalmouki
2010; Cronin 2001; Cuschieri 1985; Dauri 2003; Davies 1993; De
Pietri 2006; Donatelli 2006; Elkaradawy 2011; Erol 2008; Fant 2013;
Fayed 2014; Ferguson 2009; George 1994; Hubler 2001; Jayr 1988;
Jayr 1993; Jayr 1998; Jorgensen 2001; Kudoh 2001; Kumar 2004;
Lattermann 2007; Levy 2011; Liu 1995; Liuboshevskii 2012; Luchetti
1996; Lugli 2008; Lugli 2010; Mann 2000; Marandola 2008; Martella
2012; Moiniche 1993; Mondor 2010; Motamed 1998; Muehling 2009;
Neudecker 1999; Norman 1997; Paulsen 2001; Pflug 1974; Rimaitis
2003; Rockemann 1996; Rockemann 1997; Rutberg 1984; Salomaki
1995; Scheinin 1982; Schricker 2000; Schricker 2002; Schricker
2004; Schulze 1988; Schulze 1992; Schumann 2003; Seeling 1990;
Seeling 1990a; Senagore 2003; Siniscalchi 2003; Steinberg 2002;
Stevens 1998; St-Onge 1997; Taqi 2007; Thorén 1989; Turunen 2009;
Tyagi 2011; Wallin 1986; Wattwil 1989; Zhu 2013; Zutshi 2005), at
the lumbar level (Ahn 1988; Alpaslan 2010; Aygun 2004; Beilin 2003;
Beilin 2008; Bisgaard 1990; Boylan 1998; Calderon 2004; Doruk
2003; El-Refai 2003; Giannoni 1999; Hadimioglu 2012; Handley
1997; Hjortsø 1985a; Hong 2008; Hu 2006; Katz 2003; Kentner 1996;
Licker 1994; Malenkovic 2003; Mallinder 2000; Miller 1976; Ozcan
2004;Ozdilmac 2003; Riwar 1991; Subramaniam 2000; Tsui 1997;
Watters 1993) or at the thoracic or lumbar level (Benzon 1994;
Buggy 2002; Gherghina 2010; Heurich 2007; Limberi 2003; O'Connor
2006; Park 2001; Peyton 2003; Tuman 1991; Yeager 1987), or they
were placed at an unspecified level (Bellolio 2012; Cindea 2011;
Cullen 1985; Gambling 2009; Hjortsø 1985b; Lombardo 2009; Ozturk
2010; Scheinin 1987; Seeling 1991; Voylenko 2013; Wang 2010;
Welch 1998; Zeng 2003).

Local anaesthetics were administered only for surgery (Brodner
2001; Gambling 2009; Hadimioglu 2012; Handley 1997; Jayr 1988;
Katz 2003; Limberi 2003; Luchetti 1996; Mallinder 2000; Mondor
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2010; Norman 1997; Ozcan 2004; Ozdilmac 2003; Park 2001;
Rockemann 1996; Subramaniam 2000; Watters 1993), for less than
48 hours (Alpaslan 2010; Aygun 2004; Barzoi 2000; Beilin 2008;
Benzon 1994; Buggy 2002; Calderon 2004; Cuschieri 1985; Dauri
2003; Elkaradawy 2011; George 1994; Hjortsø 1985a; Hjortsø 1985b;
Jayr 1998; Jorgensen 2001; Kentner 1996; Licker 1994; Lombardo
2009; Marandola 2008; Miller 1976; Moiniche 1993; Neudecker
1999; Rutberg 1984; Salomaki 1995; Scheinin 1982; Seeling 1990a;
Senagore 2003; Stevens 1998; Thorén 1989; Wallin 1986; Wang
2010; Wattwil 1989; Zeng 2003), for 48 hours or longer (Aceto
2002; Addison 1974; Ahn 1988; Barratt 2002; Beilin 2003; Bisgaard
1990; Bois 1997; Boylan 1998; Broekema 1998; Cai 2007; Carli
1997; Carli 2001; Carli 2002; Chalmouki 2010; Cindea 2011; Cronin
2001; Cullen 1985; Davies 1993; De Pietri 2006; Donatelli 2006;
Erol 2008; Fant 2013; Fayed 2014; Ferguson 2009; Gherghina 2010;
Giannoni 1999; Hong 2008; Hu 2006; Hubler 2001; Jayr 1993; Kudoh
2001; Kumar 2004; Lattermann 2007; Levy 2011; Liu 1995; Lugli
2008; Lugli 2010; Malenkovic 2003; Mann 2000; Motamed 1998;
Paulsen 2001; Peyton 2003; Pflug 1974; Rimaitis 2003; Riwar 1991;
Rockemann 1997; Scheinin 1987; Schricker 2004; Schulze 1988;
Schulze 1992; Seeling 1990; Seeling 1991; Steinberg 2002; St-Onge
1997; Taqi 2007; Tsui 1997; Tuman 1991; Turunen 2009; Tyagi 2011;
Zhu 2013; Zutshi 2005) or for an unspecified duration (Bellolio
2012; Doruk 2003; El-Refai 2003; Liuboshevskii 2012; Martella
2012; Muehling 2009; O'Connor 2006; Ozturk 2010; Schricker 2000;
Schricker 2002; Schumann 2003; Siniscalchi 2003; Voylenko 2013;
Welch 1998; Yeager 1987). For Heurich 2007, local anaesthetic was
administered for 24 hours to participants in the second portion
of the trial and for 48 hours to participants in the first portion.
The concentration of local anaesthetic varied between 2 and 30
milligrams per millilitre in lidocaine equivalent. Fentanyl (Aygun
2004; Barratt 2002; Beilin 2003; Beilin 2008; Benzon 1994; Bois
1997; Buggy 2002; Calderon 2004; Carli 2001; Carli 2002; Cindea
2011; Dauri 2003; Donatelli 2006; Elkaradawy 2011; Erol 2008;
Fayed 2014; George 1994; Hu 2006; Katz 2003; Lattermann 2007;
Levy 2011; Licker 1994; Liuboshevskii 2012; Lugli 2008; Lugli 2010;
O'Connor 2006; Ozcan 2004; Ozturk 2010; Paulsen 2001; Rimaitis
2003; Salomaki 1995; Schricker 2000; Schricker 2002; Schricker
2004; Seeling 1990; Senagore 2003; Steinberg 2002; Taqi 2007; Tsui
1997; Tuman 1991; Tyagi 2011; Zeng 2003; Zutshi 2005), meperidine
(Schumann 2003; St-Onge 1997), fentanyl or meperidine (Peyton
2003), fentanyl or no opioid (Heurich 2007), morphine (Barzoi 2000;
Bisgaard 1990; Boylan 1998; Cai 2007; Ferguson 2009; Giannoni
1999; Hjortsø 1985a; Hjortsø 1985b; Hong 2008; Jayr 1993; Liu
1995; Luchetti 1996; Marandola 2008; Moiniche 1993; Motamed
1998; Ozdilmac 2003; Rockemann 1996; Schulze 1992; Seeling
1991; Stevens 1998; Subramaniam 2000; Wang 2010; Welch 1998;
Zhu 2013), extended-release morphine (Gambling 2009), sufentanil
(Aceto 2002; Fant 2013; Gherghina 2010; Lombardo 2009; Mann
2000; Martella 2012; Muehling 2009; Rockemann 1997), morphine
or sufentanil (Broekema 1998), morphine or no opioid (Cullen 1985;
Doruk 2003) or no opioid (Addison 1974; Ahn 1988; Alpaslan 2010;
Brodner 2001; Chalmouki 2010; Cronin 2001; Cuschieri 1985; Davies
1993; De Pietri 2006; El-Refai 2003; Hadimioglu 2012; Handley
1997; Hubler 2001; Jayr 1988; Jayr 1998; Jorgensen 2001; Kentner
1996; Kudoh 2001; Kumar 2004; Limberi 2003; Malenkovic 2003;
Mallinder 2000; Miller 1976; Mondor 2010; Neudecker 1999; Norman
1997; Park 2001; Pflug 1974; Riwar 1991; Rutberg 1984; Scheinin
1982; Scheinin 1987; Schulze 1988; Seeling 1990a; Siniscalchi 2003;
Thorén 1989; Turunen 2009; Voylenko 2013; Wallin 1986; Watters
1993; Wattwil 1989; Yeager 1987) was added to the epidural.

Epidural administration of local anaesthetic was started before
(Aceto 2002; Addison 1974; Ahn 1988; Alpaslan 2010; Barratt 2002;
Barzoi 2000; Beilin 2008; Bellolio 2012; Bisgaard 1990; Boylan 1998;
Brodner 2001; Broekema 1998; Buggy 2002; Cai 2007; Carli 1997;
Carli 2001; Carli 2002; Chalmouki 2010; Cronin 2001; Cuschieri 1985;
Dauri 2003; Davies 1993; De Pietri 2006; Donatelli 2006; Doruk 2003;
Elkaradawy 2011; El-Refai 2003; Erol 2008; Fant 2013; Ferguson
2009; Gambling 2009; George 1994; Gherghina 2010; Giannoni 1999;
Hadimioglu 2012; Handley 1997; Heurich 2007; Hjortsø 1985a;
Hjortsø 1985b; Hong 2008; Hubler 2001; Jayr 1988; Jayr 1993;
Jorgensen 2001; Kentner 1996; Kudoh 2001; Lattermann 2007; Levy
2011; Licker 1994; Limberi 2003; Liu 1995; Liuboshevskii 2012;
Lombardo 2009; Luchetti 1996; Lugli 2008; Lugli 2010; Malenkovic
2003; Mallinder 2000; Mann 2000; Marandola 2008; Moiniche 1993;
Mondor 2010; Muehling 2009; Neudecker 1999; Norman 1997;
O'Connor 2006; Ozcan 2004; Ozdilmac 2003; Ozturk 2010; Park 2001;
Peyton 2003; Rimaitis 2003; Riwar 1991; Rockemann 1997; Rutberg
1984; Scheinin 1982; Schricker 2000; Schricker 2002; Schricker
2004; Schulze 1988; Schulze 1992; Schumann 2003; Seeling 1990;
Seeling 1991; Senagore 2003; Siniscalchi 2003; Steinberg 2002;
Stevens 1998; St-Onge 1997; Taqi 2007; Thorén 1989; Tsui 1997;
Tuman 1991; Turunen 2009; Tyagi 2011; Wallin 1986; Wang 2010;
Watters 1993; Wattwil 1989; Yeager 1987; Zeng 2003) or a$er the
surgical incision was made (Aygun 2004; Beilin 2003; Benzon 1994;
Bois 1997; Calderon 2004; Cullen 1985; Fayed 2014; Jayr 1998; Hu
2006; Kumar 2004; Martella 2012; Miller 1976; Motamed 1998; Ozcan
2004; Paulsen 2001; Pflug 1974; Salomaki 1995; Scheinin 1987;
Seeling 1990a; Welch 1998; Zhu 2013; Zutshi 2005), or before for one
group and a$er for another (Rockemann 1996; Subramaniam 2000).
Timing was unclear for two trials (Cindea 2011; Voylenko 2013).

The control group received opioids by the epidural (Barzoi
2000; Benzon 1994; Bisgaard 1990; Cronin 2001; Cullen 1985;
Gambling 2009; Hubler 2001; Kumar 2004; Liu 1995; Rutberg
1984; Salomaki 1995; Scheinin 1982; Scheinin 1987; St-Onge 1997;
Subramaniam 2000; Thorén 1989), intrathecal (De Pietri 2006),
intramuscular (Addison 1974; Ahn 1988; Broekema 1998; Hjortsø
1985a; Jorgensen 2001; Liuboshevskii 2012; Miller 1976; Moiniche
1993; Ozcan 2004; Ozturk 2010; Rimaitis 2003; Seeling 1990;
Wallin 1986; Wattwil 1989; Welch 1998), intravenous (Aceto 2002;
Aygun 2004; Barratt 2002; Beilin 2003; Beilin 2008; Bois 1997;
Boylan 1998; Brodner 2001; Buggy 2002; Cai 2007; Carli 2001;
Carli 2002; Chalmouki 2010; Dauri 2003; Davies 1993; Donatelli
2006; Doruk 2003; Elkaradawy 2011; El-Refai 2003; Fant 2013;
Fayed 2014; Ferguson 2009; George 1994; Gherghina 2010; Giannoni
1999; Hadimioglu 2012; Handley 1997; Hong 2008; Jayr 1998;
Kentner 1996; Kudoh 2001; Lattermann 2007; Licker 1994; Limberi
2003; Liu 1995; Lombardo 2009; Luchetti 1996; Lugli 2008; Lugli
2010; Mallinder 2000; Mann 2000; Marandola 2008; Martella 2012;
Mondor 2010; Motamed 1998; Muehling 2009; Neudecker 1999;
Norman 1997; Ozdilmac 2003; Paulsen 2001; Peyton 2003; Pflug
1974; Riwar 1991; Rockemann 1996; Rockemann 1997; Schricker
2000; Schricker 2002; Schricker 2004; Schumann 2003; Seeling
1990a; Senagore 2003; Siniscalchi 2003; Steinberg 2002; Stevens
1998; Taqi 2007; Tsui 1997; Tyagi 2011; Zeng 2003; Zhu 2013;
Zutshi 2005), epidural or intravenous (Heurich 2007; Seeling 1991),
intravenous or intramuscular (Cuschieri 1985; Hu 2006; Park 2001;
Turunen 2009; Watters 1993; Yeager 1987) or subcutaneous route
(Carli 1997; Jayr 1988; Jayr 1993). For Calderon 2004; Hjortsø
1985b; Malenkovic 2003; Schulze 1988; Schulze 1992; and Wang
2010, the exact route of administration of the opioid in the
control group was not specified. The opioid administered in the
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control group was buprenorphine (Kudoh 2001; Malenkovic 2003;
Seeling 1990a), fentanyl (Benzon 1994; Cai 2007; Cronin 2001;
Erol 2008; Fayed 2014; Hong 2008; Luchetti 1996; Salomaki 1995),
fentanyl or piritramide (Heurich 2007), ketobemidone (Wattwil
1989), meperidine (Addison 1974; Liuboshevskii 2012; Miller 1976;
Ozcan 2004; Rimaitis 2003; St-Onge 1997), meperidine or tramadol
(Wang 2010), morphine (Barratt 2002; Barzoi 2000; Beilin 2003;
Beilin 2008; Bisgaard 1990; Bois 1997; Boylan 1998; Broekema
1998; Buggy 2002; Carli 2001; Carli 2002; Chalmouki 2010; Cindea
2011; Cullen 1985; Cuschieri 1985; Davies 1993; De Pietri 2006;
Donatelli 2006; Elkaradawy 2011; El-Refai 2003; Fant 2013; Ferguson
2009; George 1994; Gherghina 2010; Giannoni 1999; Hadimioglu
2012; Handley 1997; Hjortsø 1985a; Hjortsø 1985b; Jayr 1988;
Jayr 1993; Jayr 1998; Jorgensen 2001; Katz 2003; Kumar 2004;
Lattermann 2007; Levy 2011; Licker 1994; Limberi 2003; Liu 1995;
Lombardo 2009; Lugli 2008; Lugli 2010; Mallinder 2000; Mann
2000; Marandola 2008; Martella 2012; Moiniche 1993; Mondor 2010;
Motamed 1998; Neudecker 1999; Norman 1997; Ozdilmac 2003;
Ozturk 2010; Park 2001; Pflug 1974; Rockemann 1996; Rockemann
1997; Rutberg 1984; Scheinin 1982; Scheinin 1987; Schricker
2000; Schricker 2002; Schricker 2004; Schulze 1992; Schumann
2003; Seeling 1991; Senagore 2003; Siniscalchi 2003; Steinberg
2002; Stevens 1998; Subramaniam 2000; Taqi 2007; Thorén 1989;
Tsui 1997; Zeng 2003; Zhu 2013), morphine or meperidine (Hu
2006; Paulsen 2001; Watters 1993; Welch 1998), morphine or
tramadol (Doruk 2003), extended-release morphine (Gambling
2009), nicomorphine (Schulze 1988), oxycodone (Turunen 2009),
papaveratum (Carli 1997), pentazocine (Ahn 1988; Riwar 1991;
Wallin 1986), piritramide (Brodner 2001; Kentner 1996; Muehling
2009; Seeling 1990), sufentanil (Hubler 2001) or tramadol (Aceto
2002; Aygun 2004; Dauri 2003; Tyagi 2011). The type of opioid used
in the control group was not specified for Peyton 2003; Tuman
1991; Yeager 1987 and Zutshi 2005. The comparator was unclear for
Alpaslan 2010; Bellolio 2012; O'Connor 2006 and Voylenko 2013.

Excluded studies

We excluded 179 studies because they were not randomized
controlled trials (n = 23), were cross-over trials (n = 1), had
no outcomes of interest measured for the actual review (n
= 41), studied a diKerent intervention (n = 95), studied a
diKerent population (n = 18) or retracted the report (n = 1). The
characteristics of excluded studies and reasons for exclusion are
listed under Characteristics of excluded studies and in Figure
1. Some of the studies included in the previous version of this
systematic review (Jorgensen 2001) did not include a group
without local anaesthetics, as all groups received a neuraxial
block with a local anaesthetic during surgery. For this reason (see
Characteristics of excluded studies for individual studies), some
studies included in the previous version of this review do not
appear among our included studies. Likewise, as the result of a
diKerent method of data extraction and redefinition of outcomes,
some studies excluded in the previous version of this systematic
review (Jorgensen 2001) may be included in the current version.

Ongoing studies

We did not specifically look for ongoing studies, but we found one
ongoing trial when we reran the search in February 2016. We will
search trial registers for the next update.

Studies awaiting classification

We found 16 trials of potential interest when we reran the search in
February 2016, five of which contained our selected outcomes. We
will evaluate those studies further at the next update.

Risk of bias in included studies

Among the included trials, we identified the following as the
most common flaws: insuKicient description of the method of
randomization, absence of details of allocation concealment and
absence of blinding or of information on blinding (Figure 2; Figure
3).

 

Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 3.   (Continued)
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Figure 3.   (Continued)
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Figure 3.   (Continued)
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Figure 3.   (Continued)

 
Allocation

We judged allocation concealment as appropriate for less than 25%
of included trials and marked this as unclear for all other trials
(Figure 2).

Blinding

We rated blinding of participants and personnel taking care of the
participants or assessing participants' outcomes as adequate for
less than 25% of included trials (Figure 2). Despite the diKiculty
of the exercise, the following trials succeeded in blinding outcome
assessors: Barzoi 2000; Benzon 1994; Broekema 1998; Cronin
2001; Cullen 1985; De Pietri 2006; Elkaradawy 2011; El-Refai 2003;
Gambling 2009; Hubler 2001; Jayr 1988; Jayr 1993; Katz 2003;
Kumar 2004; Liu 1995; Luchetti 1996; Malenkovic 2003; Mondor
2010; O'Connor 2006; Salomaki 1995; St-Onge 1997; Subramaniam
2000.

Incomplete outcome data

We determined that complete data were provided for more than
75% of included trials (Figure 2).

Selective reporting

We judged selective reporting as problematic for less than 25% of
included trials (Figure 2).

Other potential sources of bias

We judged more than 50% of included trials as having low risk for
other potential bias (Figure 2).

E>ects of interventions

See: Summary of findings for the main comparison Epidural local
anaesthetic compared with opioid-based regimen for adults

Primary outcome

Return of gastrointestinal transit

Postoperative paralytic ileus as measured by first passage of flatus

In 22 trials that included 1138 participants (Ahn 1988; Carli 2001;
Gherghina 2010; Hjortsø 1985a; Jayr 1988; Jorgensen 2001; Kudoh
2001; Liu 1995; Lombardo 2009; Martella 2012; Paulsen 2001;
Riwar 1991; Steinberg 2002; Stevens 1998; Taqi 2007; Thorén
1989; Tyagi 2011; Wallin 1986; Wang 2010; Wattwil 1989; Welch
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1998; Zhu 2013), an epidural containing a local anaesthetic
reduced the time required for return of gastrointestinal transit
a$er abdominal surgery, as measured by time required before first
flatus was observed: standardized mean diKerence (SMD) -1.28,

95% confidence interval (CI) -1.71 to -0.86; I2 = 90%.(random-eKects
model) (Analysis 1.1). Egger's regression intercept showed that
part of the heterogeneity might be due to a small-study eKect
(P value < 0.0001; two-tailed). Duval and Tweedie's trim and fill
analysis calculated that two trials might be missing to le$ of mean
for an adjusted SMD of -1.47 (95% CI -1.94 to -1.00) (random-
eKects model). Keeping only trials in which local anaesthetic
was continued a$er completion of surgery (Ahn 1988; Carli 2001;
Gherghina 2010; Hjortsø 1985a; Jorgensen 2001; Kudoh 2001; Liu
1995; Lombardo 2009; Paulsen 2001; Riwar 1991; Steinberg 2002;
Stevens 1998; Taqi 2007; Thorén 1989; Tyagi 2011; Wallin 1986;
Wang 2010; Wattwil 1989; Zhu 2013) would not aKect statistical

heterogeneity (I2 = 89%). When this was done, the eKect size
was similar whether an opioid was (SMD -1.14, 95% CI -1.73 to
-0.56; 11 trials including 575 participants) or was not (SMD -1.19,
95% CI -1.72 to -0.66; seven trials including 273 participants)
added to the epidural infusion (mixed-eKects analysis): P value
for heterogeneity between the two subgroups = 0.92 (Q = 0.011).
For the same trials (local anaesthetic continued a$er surgery),

when trials were subgrouped by type of surgery performed, a large
eKect (SMD ≥ 0.8) was seen for gastrointestinal (SMD -1.26, 95%
CI -1.72 to -0.80), abdominal aortic repair (SMD -12.86, 95% CI
-15.98 to -9.73), gynaecological (SMD -1.24, 95% CI -1.86 to -0.62)
and urological (SMD -0.83, 95% CI -1.47 to -0.18) surgeries only
(mixed-eKects analysis). Although a high (gastrointestinal surgery)
or moderate (gynaecological surgery) amount of heterogeneity
is seen, this heterogeneity comes from the amplitude in eKect,
because no trial favoured the opioid-based regimen over the
epidural regimen with a local anaesthetic. If the following potency
equivalences are assumed - lidocaine = 1, mepivacaine = 0.8,
ropivacaine = 3, levobupivacaine = 3.9 and bupivacaine = 4 - for
participants undergoing gastrointestinal, abdominal aortic repair,
gynaecological or urological surgery, for whom the infusion was
used a$er surgery, higher concentrations (in mg/mL) of local
anaesthetic infusion a$er surgery would increase the amplitude of
eKect (P value = 0.0008) (Figure 4). For laparoscopic surgery (one
study with 50 participants; Taqi 2007), the SMD would be -0.81 (95%
CI -1.39 to -0.23). Liu 1995 (mean and SD of the control group 71
± 13.86 hours, respectively) revealed that 54 participants (27 per
group) could eliminate a 15% diKerence in a simple trial (alpha =
0.05; beta = 0.2; two-sided test).

 

Figure 4.   Meta-regression of e>ects of the concentration of local anaesthetic used (mg/mL) a�er surgery on the
standardized mean di>erence for return of gastrointestinal transit as measured by the time required to obtain first
flatus. P value = 0.0008.

 
If a trial at low risk of bias (Liu 1995) is used as the standard (SD
of the control group 13.86 hours), the diKerence in gastrointestinal
surgery would be equivalent to 17.5 hours.

Quality of evidence

We downgraded evidence by two levels for risk of bias because
75% or more of the studies included for this outcome were rated as
having unclear or high risk of bias for allocation concealment and
blinding of outcome assessors. We did not downgrade evidence on
the basis of inconsistency because a reasonable explanation was

found for heterogeneity. We did not downgrade for indirectness
because we included direct comparisons for the population of
interest, and we did not consider time to first flatus as a surrogate
marker for clinical evidence of gastrointestinal transit. We did not
downgrade level of evidence for imprecision because the optimal
information size was achieved. We did not downgrade evidence for
publication bias because applying a correction would not modify
the conclusion. We upgraded evidence by one level for a large
eKect size (SMD > 0.8). We found no evidence of confounding
factors to justify upgrading. We upgraded the level of evidence by
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one for a dose response (increasing the concentration of the local
anaesthetic increased the eKect size). We rated the level of evidence
as high.

Secondary outcomes

Postoperative paralytic ileus as measured by first passage of
stool

This outcome was available for 28 trials that included 1559
participants (Ahn 1988; Barzoi 2000; Brodner 2001; Carli 2001; Carli
2002; Chalmouki 2010; Cindea 2011; Giannoni 1999; Hjortsø 1985a;
Jorgensen 2001; Kudoh 2001; Levy 2011; Mann 2000; Neudecker
1999; Paulsen 2001; Riwar 1991; Rockemann 1997; Scheinin 1987;
Seeling 1990; Steinberg 2002; Stevens 1998; Taqi 2007; Thorén 1989;
Turunen 2009; Tyagi 2011; Wallin 1986; Wattwil 1989; Zutshi 2005)
in which the duration of local anaesthetic infusion a$er surgery was
known (Analysis 1.2). An epidural with a local anaesthetic infusion
a$er surgery reduces the time required before observation of first

faeces (stool): SMD -0.67, 95% CI -0.86 to -0.47; I2 = 69% (random-
eKects model). This eKect was not seen in one trial in which the local
anaesthetic was administered only during surgery (Analysis 1.2).
We excluded this trial (Brodner 2001) from the rest of the analysis.
When this trial was excluded, eKect size (SMD -0.71, 95% CI -0.90

to -0.51) and heterogeneity remained the same (I2 = 69%). Egger's
regression intercept showed no significant evidence of a small-
study eKect. Duval and Tweedie's trim and fill analysis showed no
evidence of publication bias. The addition of an opioid (SMD -0.66,
95% CI -0.89 to -0.44; 16 trials for infusion of a local anaesthetic
with an opioid; Barzoi 2000; Carli 2001; Carli 2002; Cindea 2011;
Giannoni 1999; Hjortsø 1985a; Levy 2011; Mann 2000; Paulsen 2001;
Rockemann 1997; Seeling 1990; Stevens 1998; Steinberg 2002;
Taqi 2007; Tyagi 2011; Zutshi 2005) did not significantly modify
the amplitude of the eKect size (vs SMD -0.80, 95% CI -1.21 to
-0.40; 11 trials; Ahn 1988; Chalmouki 2010; Jorgensen 2001; Kudoh
2001; Neudecker 1999; Riwar 1991; Scheinin 1987; Thorén 1989;
Turunen 2009; Wallin 1986; Wattwil 1989; P value for heterogeneity
between the two subgroups = 0.56, Q = 0.337, mixed=eKects
analysis). The eKect was seen for gastrointestinal (SMD -0.78, 95%
CI -1.03 to -0.53; Ahn 1988; Barzoi 2000; Carli 2001; Carli 2002;
Kudoh 2001; Levy 2011; Mann 2000; Neudecker 1999; Paulsen 2001;
Riwar 1991; Rockemann 1997; Scheinin 1987; Steinberg 2002; Taqi
2007; Turunen 2009; Tyagi 2011; Zutshi 2005), gynaecological (SMD
-0.62, 95% CI -1.23 to -0.01; Jorgensen 2001; Thorén 1989; Wattwil
1989) and urological surgery (SMD -0.87, 95% CI -1.36 to -0.38;
Chalmouki 2010; Stevens 1998; mixed-eKects analysis) without
a statistically significant diKerence between those subgroups (P
value for heterogeneity between subgroups = 0.82, Q = 0.400).
This outcome was not available for aortic abdominal surgery.
Investigators used thoracic epidural anaesthesia for 21 of these
trials and a lumbar epidural for three trials; this information
was not available for two trials (Cindea 2011; Scheinin 1987).
The concentration of local anaesthetic used a$er surgery did not
influence eKect size. For laparoscopic surgery (four studies with 188
participants; Levy 2011; Neudecker 1999; Taqi 2007; Turunen 2009),

the SMD would be -0.37 (95% CI -0.75 to -0.00; I2 = 36%; random-
eKects model). Kudoh 2001 revealed (mean and SD of control group
114.5 and 28.2 hours, respectively), that 86 participants (43 per
group) could eliminate a 15% diKerence (alpha = 0.05; beta = 0.2;
two-sided test).

If a trial at low risk of bias (Kudoh 2001) is taken as the standard
(SD of control group 28.2 hours), the diKerence in gastrointestinal
surgery would be equivalent to 22 hours.

Quality of evidence

We downgraded the quality level by one for risk of bias because 50%
or more of included studies were rated as having unclear or high risk
for allocation concealment and/or blinding of outcome assessors.
We downgraded the level of evidence for inconsistency on the basis
of a moderate amount of heterogeneity. We did not downgrade for
indirectness, as we included direct comparisons on the population
of interest and did not consider time to first faeces as a surrogate
marker for clinical evidence of gastrointestinal transit. We did not
downgrade for imprecision because the optimal information size
was achieved. We found no evidence of publication bias nor of
large eKect size, confounding factors to justify upgrading or dose-
response eKect. We rated the level of evidence as low.

Pain scores at rest and on movement at six to eight hours, 24
hours, 48 hours and 72 hours

Pain scores at rest and on movement at six to eight hours

Findings of 20 trials that included 947 participants (Aygun 2004;
Barratt 2002; Beilin 2003; Bois 1997; Boylan 1998; Cai 2007;
Calderon 2004; Dauri 2003; De Pietri 2006; Fant 2013; Giannoni
1999; Heurich 2007; Hong 2008; Hubler 2001; Kudoh 2001; Licker
1994; Mann 2000; Motamed 1998; Rutberg 1984; Wiedemann 1991)
showed that an epidural containing a local anaesthetic infused
a$er abdominal surgery decreases pain scores at rest at six to
eight hours a$er surgery: SMD -0.84, 95% CI -1.08 to -0.61 (random-

eKects model); I2 = 86%. Egger's regression intercept showed
no evidence of a small-study eKect. Duval and Tweedie's trim
and fill analysis provided no evidence of publication bias. Trials
were subgrouped by type of surgery (Analysis 1.3). The eKect
was seen for gastrointestinal surgery (SMD -0.74, 95% CI -1.06 to
-0.42), urological surgery (SMD -1.16, 95% CI -1.66 to -0.67) and
aortic abdominal repair (SMD -0.63, 95% CI -1.00 to -0.26) with no
statistically significant diKerences between those three subgroups
(Q = 3.604; P value = 0.17) (mixed-eKects analysis). For a trial at low
risk of bias with an average SD of 2.75 (Hong 2008), this would be
equivalent to a decrease in visual/verbal analogue (VAS) score of 2.3
on a scale from 0 to 10.

Thirteen trials with 617 participants (Barratt 2002; Beilin 2003;
Boylan 1998; Cai 2007; Dauri 2003; De Pietri 2006; Fant 2013;
Fayed 2014; Heurich 2007; Hubler 2001; Levy 2011; Motamed
1998; Senagore 2003) reported that an epidural containing a local
anaesthetic infused a$er abdominal surgery decreases pain scores
on movement (or coughing) at six to eight hours a$er surgery: SMD

-1.05, 95% CI -1.52 to -0.58; I2 = 86%. Egger's regression intercept
showed the possibility of a small-study eKect (P value = 0.047;
two-sided test) as part of the heterogeneity. Duval and Tweedie's
trim and fill analysis calculated that two trials might be missing
to le$ of mean for an adjusted point of estimate: SMD -1.32, 95%
CI -1.84 to -0.79 (random-eKects model). Trials were subgrouped
by type of opioid in the control group (Analysis 1.4). An eKect
was seen for trials in which an epidural with a local anaesthetic
was compared with morphine (SMD -0.93, 95% CI -1.28 to -0.59),
sufentanil (SMD -0.95, 95% CI -1.78 to -0.12) or tramadol (SMD -2.19,
95% CI -3.18 to -1.20), without a statistically significant diKerence
between morphine and sufentanil (Q = 5.711, P value = 0.06). For a
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trial at low risk of bias with an average SD of 2.24 (Senagore 2003),
the decrease in VAS score would be equivalent to 2.4.

Pain scores at rest and on movement at 24 hours

If the local anaesthetic is continued a$er surgery, 46 trials that
included 3085 participants (Aygun 2004; Barratt 2002; Beilin 2003;
Bois 1997; Boylan 1998; Broekema 1998; Buggy 2002; Cai 2007;
Carli 2002; Cronin 2001; Cullen 1985; Dauri 2003; De Pietri 2006;
Donatelli 2006; Fant 2013; Giannoni 1999; Heurich 2007; Hjortsø
1985b; Hong 2008; Hu 2006; Hubler 2001; Jayr 1993; Kudoh 2001;
Kumar 2004; Lattermann 2007; Licker 1994; Mann 2000; Marandola
2008; Moiniche 1993; Motamed 1998; Paulsen 2001; Peyton 2003;
Rimaitis 2003; Rockemann 1997; Rutberg 1984; Scheinin 1987;
Schricker 2004; Seeling 1990a; St-Onge 1997; Taqi 2007; Thorén
1989; Wattwil 1989; Wiedemann 1991; Zeng 2003; Zhu 2013; Zutshi
2005) indicated that an epidural with a local anaesthetic decreases

pain scores at rest at 24 hours: SMD -0.62, 95% CI -0.82 to -0.43; I2 =
82% (random-eKects model). Egger's regression intercept showed
no statistically significant evidence of a small-study eKect. Duval
and Tweedie's trim and fill analysis calculated that 13 trials might
be missing to le$ of mean for an adjusted point of estimate: SMD
-1.01, 95% CI -1.22 to -0.78 (random-eKects model). Trials were
subgrouped by type of opoid included in the epidural (Analysis
1.5). An epidural with a local anaesthetic decreased VAS scores at
rest at 24 hours only when morphine (SMD -1.32, 95% CI -1.87 to
-0.78), fentanyl (SMD -0.55, 95% CI -0.77 to -0.33) or sufentanil (SMD
-0.61, 95% CI -0.94 to -0.29) was added to the epidural infusion.
Morphine was more eKective than fentanyl (Q = 5.222; P value
= 0.02) (mixed-eKects analysis). Trials were subgrouped by type
of opioid in the control group (Analysis 1.6). An eKect was seen
when an epidural with a local anaesthetic was compared with
buprenorphine (SMD -1.05, 95% CI -1.52 to -0.57), ketobemidone
(SMD -1.23, 95% CI -1.91 to -0.56) or morphine (SMD -0.64, 95%
CI -0.87 to -0.41). Investigators reported no statistically significant
diKerences between these three subgroups (Q = 3.86; P value =
0.145) (mixed-eKects analysis). For a trial at low risk of bias (Peyton
2003; SD of the control group 2.5), the decrease in VAS score would
be equivalent to 1.6.

Findings of 35 trials including 2731 participants (Barratt 2002; Beilin
2003; Boylan 1998; Broekema 1998; Buggy 2002; Cai 2007; Carli
2001; Carli 2002; Cronin 2001; Dauri 2003; De Pietri 2006; Donatelli
2006; Fant 2013; Fayed 2014; Ferguson 2009; Heurich 2007; Hu
2006; Hubler 2001; Jayr 1993; Lattermann 2007; Levy 2011; Liu
1995; Marandola 2008; Moiniche 1993; Motamed 1998; Peyton 2003;
Rimaitis 2003; Rockemann 1997; Schricker 2004; Seeling 1990a;
Senagore 2003; St-Onge 1997; Taqi 2007; Turunen 2009; Zhu 2013)
showed that an epidural infusion with a local anaesthetic a$er
abdominal surgery decreases pain scores with movement at 24

hours: SMD -0.89, 95% CI -1.08 to -0.70; I2 = 78% (random-eKects
model). Egger's regression intercept showed the possibility of a
small-study eKect (P value = 0.004; two-sided test). Duval and
Tweedie's trim and fill analysis showed that six trials might be
missing to le$ of mean for an adjusted point of estimate: SMD
-1.07, 95% CI -1.29 to -0.87 (random-eKects model). Trials were
subgrouped by type of surgery (Analysis 1.7). An epidural with a
local anaesthetic decreases VAS scores on movement at 24 hours
a$er abdominal surgery for a cholecystectomy (SMD -0.89, 95% CI
-1.62 to -0.15), gastrointestinal surgery (SMD -1.12, 95% CI -1.43 to
-0.80) or abdominal aortic repair (SMD -1.70, 95% CI -2.43 to -0.98).
The eKect on these three types of surgery was not diKerent (Q = 2.75;
P value = 0.25) (mixed-eKects analysis). Trials were subgrouped

by type of opioid added to the epidural infusion (Analysis 1.8). An
eKect was seen when fentanyl (SMD -0.95, 95% CI -1.20 to -0.69),
morphine (SMD -1.19, 95% CI -1.69 to -0.69) or sufentanil (SMD -0.77,
95% CI -1.14 to -0.41) was added to the solution (random-eKects
model). Researchers reported no statistically significant diKerences
between these three subgroups (Q = 1.22; P value = 0.54) (mixed-
eKects analysis). Trials were subgrouped by type of opioid in the
control group (Analysis 1.9). An eKect was seen when an epidural
containing a local anaesthetic was compared with morphine (SMD
-0.87, 95% CI -1.05 to -0.69), oxycodone (SMD -0.80, 95% CI -1.33 to
-0.26) or tramadol (SMD -3.14, 95% CI -4.31 to -1.97) (random-eKects
model). These three subgroups diKered (Q = 14.09; P value = 0.001)
(mixed-eKects analysis). For laparoscopic surgery (four studies with
206 participants; Levy 2011; Senagore 2003; Taqi 2007; Turunen

2009), the SMD would be -0.78 (95% CI -1.18 to -0.38; I2 = 49%;
random-eKects model). Peyton 2003 (mean and SD of the control
group: 5.5 and 2.8, respectively on a scale from 0 to 10) required
248 participants (124 per group) to eliminate a diKerence of 1 in a
simple trial (alpha = 0.05; beta = 0.2; two-sided test).

For a trial at low risk of bias (Peyton 2003; SD of the control group
2.8), the decrease would be equivalent to 2.5.

Quality of evidence for VAS scores on movement at 24 hours

We downgraded level of evidence by two levels for risk of bias
because 75% or more of the included studies were rated as
having unclear or high risk of bias for allocation concealment
and/or blinding of outcome assessors. We did not downgrade
for inconsistency because we found reasonable explanations for
heterogeneity. We used direct comparisons only with studies
performed on the population of interest, and we did not consider
pain scores to be surrogate markers for clinical pain. We did not
downgrade for imprecision because the optimal information size
was achieved. We did not downgrade the level of evidence for the
possibility of publication bias because applying a correction for the
possibility of one would not modify the conclusion. We upgraded
level of evidence by one level for a large eKect size (SMD > 0.8). We
found no evidence of confounding factors or dose-response eKect
to justify upgrading. We rated the level of evidence as moderate.

Pain scores at rest and on movement at 48 hours

If the local anaesthetic was continued for 48 hours or longer, 30
trials with 2466 participants (Barratt 2002; Beilin 2003; Boylan 1998;
Broekema 1998; Cai 2007; Carli 2002; Cronin 2001; Cullen 1985;
De Pietri 2006; Donatelli 2006; Fant 2013; Giannoni 1999; Heurich
2007; Hu 2006; Hubler 2001; Jayr 1993; Kudoh 2001; Kumar 2004;
Lattermann 2007; Mann 2000; Paulsen 2001; Peyton 2003; Rimaitis
2003; Rockemann 1997; Schricker 2004; St-Onge 1997; Taqi 2007;
Wiedemann 1991; Zhu 2013; Zutshi 2005) reported that an epidural
containing a local anaesthetic reduces pain scores at rest at 48

hours a$er surgery: SMD -0.47, 95% CI -0.71 to -0.24; I2 = 80%
(random-eKects model). Egger's regression intercept showed no
significant evidence of a small-study eKect. Duval and Tweedie's
trim and fill analysis calculated that 10 trials might be missing to
le$ of mean for an adjusted point of estimate to SMD -0.82 (95%
CI -1.09 to -0.55) (random-eKects model). An epidural infusion with
a local anaesthetic alone did not decrease pain scores at rest at
48 hours: SMD 0.38, 95% CI -0.49 to 1.25, but an epidural infusion
of a local anaesthetic with an opioid did: SMD -0.66, 95% CI -0.89
to -0.43 (random-eKects model) (Analysis 1.10). A meta-regression
of the mean age of participants included in the trial showed that

Epidural local anaesthetics versus opioid-based analgesic regimens for postoperative gastrointestinal paralysis, vomiting and pain a�er
abdominal surgery (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

22



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

older participants benefit more from an epidural containing a local
anaesthetic at 48 hours a$er abdominal surgery (P value = 0.0002)
(Figure 5). The route of administration of the opioid in the control
group also influenced the eKect size. An epidural containing a local
anaesthetic did not improve pain scores at rest at 48 hours when
compared with an epidural without a local anaesthetic: SMD 0.24,

95% CI -0.22 to 0.70, but it did so when compared with IV (SMD
-0.74, 95% CI -1.04 to -0.44; IM (SMD -0.40, 95% CI -0.70 to -0.10)
and subcutaneous routes (SMD -0.65, 95% CI -0.98 to -0.33) (Q value
for the diKerence between these four subgroups = 32.46; P value <
0.001) (mixed-eKects analysis). For a trial with low risk of bias (SD
2.1; Peyton 2003), the decrease would be equivalent to 1.0.

 

Figure 5.   Meta-regression of the e>ects of mean age of participants included in the study on VAS scores at rest at
48 hours (P value = 0.0002). Older participants benefit more from an epidural containing a local anaesthetic for an
abdominal surgery.

 
Findings of 27 trials that included 2398 participants (Barratt 2002;
Beilin 2003; Boylan 1998; Broekema 1998; Cai 2007; Carli 2001;
Carli 2002; Cronin 2001; De Pietri 2006; Donatelli 2006; Fant 2013;
Fayed 2014; Ferguson 2009; Heurich 2007; Hu 2006; Hubler 2001;
Jayr 1993; Lattermann 2007; Liu 1995; Peyton 2003; Rimaitis
2003; Rockemann 1997; Schricker 2004; St-Onge 1997; Taqi 2007;
Turunen 2009; Zhu 2013) showed that an epidural containing a
local anaesthetic decreased pain scores on movement at 48 hours:

SMD -0.85, 95% CI -1.10 to -0.60; I2 = 85%. Egger's regression
intercept showed that a small-study eKect might be present (P
value = 0.002; two-sided test). Duval and Tweedie's trim and
fill analysis calculated that four trials might be missing le$ of
mean for an adjusted point of estimate: SMD -1.06, 95% CI -1.34
to -0.77 (random-eKects model). An eKect was not seen (SMD
-0.56, 95% CI -1.71 to 0.58) when a local anaesthetic alone was
used, but an epidural containing both a local anaesthetic and
an opioid decreased pain scores on movement at 48 hours: SMD

-0.88, 95% CI -1.13 to -0.63 (random-eKects model) (Analysis 1.11).
A meta-regression of the mean age of participants included in
the trial showed that older participants benefit more from an
epidural containing a local anaesthetic at 48 hours a$er abdominal
surgery (P value = 0.002) (Figure 6). An epidural containing a local
anaesthetic did not improve pain scores on movement at 48 hours
when compared with an epidural without a local anaesthetic:
SMD -0.17, 95% CI -0.88 to 0.54. An epidural containing a local
anaesthetic improved pain scores when it was compared with pain
treatment administered by intravenous (SMD -1.04, 95% CI -1.39
to -0.68), intramuscular (SMD -0.76, 95% CI -088 to -0.54) and
subcutaneous (SMD -0.53, 95% CI -0.85 to -0.21) routes, or by a
single intrathecal injection (SMD -3.03, 95% CI -3.85 to -2.22) (Q
value for the diKerence between these four subgroups = 32.92; P
value < 0.001) (mixed-eKects analysis). For a trial at low risk of bias
with the typical SD of 2.6 (Peyton 2003), the decrease would be
equivalent to 2.2.
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Figure 6.   Meta-regression of the e>ects of mean age of participants included in the study on VAS scores on
movement at 48 hours (P value = 0.002). Older participants benefit more from an epidural containing a local
anaesthetic for an abdominal surgery.

 
Pain scores at rest and on movement at 72 hours

Fi$een trials that included 1821 participants (Beilin 2003;
Broekema 1998; Cai 2007; Carli 2002; Cronin 2001; Cullen 1985;
Giannoni 1999; Hubler 2001; Jayr 1993; Kudoh 2001; Mann 2000;
Paulsen 2001; Peyton 2003; Rimaitis 2003; Rockemann 1997)
showed that an epidural with a local anaesthetic decreases VAS

scores at rest at 72 hours: SMD -0.56, 95% CI -0.88 to -0.24; I2 = 90%
(random-eKects model) (Analysis 1.12). Egger's regression intercept
showed that a small-study eKect might be present (P value = 0.04).
Duval and Tweedie's trim and fill analysis calculated that six trials
might be missing to le$ of mean for an adjusted point of estimate
of -0.99 (95% CI -1.45 to -0.53) (random-eKects model). We found
no eKect with a local anaesthetic alone on pain scores at rest at 72
hours (SMD 0.00, 95% CI -0.34 to 0.34), but an epidural containing
both a local anaesthetic and an opioid decreased pain scores at
rest at 72 hours (SMD -0.77, 95% CI -1.16 to -0.39) (random-eKects
model). For a trial with low risk of bias (SD 1.7; Peyton 2003), the
decrease would be equivalent to 1.0.

Findings of 15 trials with 1873 participants (Beilin 2003; Broekema
1998; Cai 2007; Carli 2001; Carli 2002; Cronin 2001; Fayed 2014;
Ferguson 2009; Hubler 2001; Jayr 1993; Liu 1995; Peyton 2003;
Rimaitis 2003; Rockemann 1997; Turunen 2009) showed that
an epidural with a local anaesthetic decreased pain scores on

movement at 72 hours: SMD -0.69, 95% CI -0.99 to -0.39; I2 = 86%
(random-eKects model) (Analysis 1.13). Egger's regression intercept
showed no significant evidence of a small-study eKect. Duval and
Tweedie's trim and fill analysis calculated that six trials might be
missing le$ of mean for an adjusted point of estimate: SMD -1.14,
95% CI -1.56 to -0.72 (random-eKects model). We found no eKect
when a local anaesthetic alone was infused through the epidural
catheter (SMD -0.03, 95% CI -0.38 to 0.32), but an epidural infusion
containing both a local anaesthetic and an opioid decreased pain
scores on movement at 72 hours (SMD -0.87, 95% CI -1.22 to -0.51)

(random-eKects model). For a trial at low risk of bias (SD 2.5; Peyton
2003), the decrease would be equivalent to 1.7.

Incidence of postoperative vomiting: number of participants
who experienced vomiting on day one

From a total of 22 trials with 1154 participants (Aceto 2002; Barzoi
2000; Benzon 1994; Calderon 2004; Carli 2001; Cullen 1985; De Pietri
2006; Erol 2008; Gambling 2009; George 1994; Hong 2008; Jayr
1998; Luchetti 1996; Marandola 2008; Neudecker 1999; Salomaki
1995; Siniscalchi 2003; Steinberg 2002; Taqi 2007; Thorén 1989;
Tsui 1997; Wattwil 1989), we did not find a diKerence in the
number of participants who will experience vomiting during the
first 24 hours a$er abdominal surgery performed under general

anaesthesia: risk ratio (RR) 0.84, 95% CI 0.57 to 1.23; I2 = 21%
(Analysis 1.14). Egger's regression intercept showed no statistically
significant small-study eKect. Duval and Tweedie's trim and fill
analysis showed that five studies might be missing to right of mean
for an adjusted point of estimate: RR 1.05, 95% CI 0.68 to 1.60
(random-eKects model). For laparoscopic surgery (four studies with
160 participants; Hong 2008; Luchetti 1996; Neudecker 1999; Taqi

2007), RR would be 0.50 (95% CI 0.18 to 1.38; I2 = 39% (random-
eKects model). For gynaecological surgery, three studies used a
high lidocaine equivalent concentration (10 mg/mL; Hong 2008;
Thorén 1989; Wattwil 1989) and one study used a low lidocaine
equivalent concentration (2.5 mg/mL; Tsui 1997). The incidence
was reduced when a high lidocaine equivalent concentration was
used (three trials with 112 participants: RR 0.13, 95% CI 0.03 to 0.52;

I2 = 0%). For this subgroup, Tweedie's trim and fill analysis showed
that two studies might be missing to le$ of mean for an adjusted
point of estimate: RR 0.12, 95% CI 0.04 to 0.37. If an incidence of
32% is assumed, the NNTB for an epidural containing a lidocaine
equivalent of 10 mg/mL would be 4 (95% CI 4 to 7).
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With a basal rate of 17% in the trial population (Summary of
findings for the main comparison), 1732 participants (866 per
group) were required, to eliminate a decrease of 25% in the
incidence of vomiting (alpha = 0.05, beta = 0.2; one-sided test)
(http://www.stat.ubc.ca/˜rollin/stats/ssize/b2.html).

Quality of evidence for postoperative vomiting

We downgraded level of evidence by one level for risk of bias
because 50% or more of the included studies were rated as
having unclear or high risk of bias for allocation concealment
and/or blinding of outcome assessors. Heterogeneity was lower
than 25%. We included direct comparisons of the population of
interest, and we did not consider vomiting as a surrogate marker
for food tolerance. We downgraded level of evidence by one level
for imprecision because the number of participants included was
below the optimal information size. Correcting for publication bias
would not modify the conclusion. We found no evidence of a
large eKect size and identified no confounding factors to justify
upgrading. We noted no dose-response eKect when all studies were
included. We rated the quality of evidence as low.

Gastrointestinal tract anastomotic leak

From findings of 17 trials with 848 participants (Ahn 1988; Barratt
2002; Brodner 2001; Carli 2002; Giannoni 1999; Levy 2011; Liu 1995;
Mallinder 2000; Mann 2000; Paulsen 2001; Rimaitis 2003; Riwar
1991; Scheinin 1987; Schulze 1992; Turunen 2009; Tyagi 2011; Zhu
2013), we did not find a diKerence in the incidence of anastomotic

leak: RR 0.74, 95% CI 0.41 to 1.32; I2 = 0% (Analysis 1.15). Egger's
regression intercept showed no significant small-study eKect. Duval
and Tweedie's trim and fill analysis calculated that one study might
be missing to right of mean for an adjusted point of estimate: RR
0.79, 95% CI 0.40 to 1.55. For laparoscopic surgery (two studies with
118 participants; Levy 2011; Turunen 2009), RR would be 2.47 (95%

CI 0.34 to 18.12; I2 = 0%).

With a basal rate of 6% in the study population (Summary of
findings for the main comparison), 5466 participants (2733 per
group) were required, to eliminate a decrease of 25% in the
incidence of anastomotic leak (alpha = 0.05, beta = 0.2; one-sided
test) in a simple trial (http://www.stat.ubc.ca/˜rollin/stats/ssize/
b2.html).

Quality of evidence

We downgraded level of evidence for risk of bias by one level
because 50% or more of the included studies were rated as having
unclear or high risk of bias for allocation concealment and/or
blinding of outcome assessors. We observed no heterogeneity. We
included direct comparisons of the population of interest and this
is not a surrogate marker. We downgraded level of evidence by one
level for imprecision because the number of participants included
was below the optimal information size. We found no evidence of
publication bias nor of a large eKect, confounding factors to justify
upgrading or dose-response eKect. We rated the level of evidence
as low.

Length of hospital stay

Investigators in 34 trials with 2774 participants (Aceto 2002; Bois
1997; Carli 2001; Carli 2002; Dauri 2003; Davies 1993; Giannoni 1999;
Hadimioglu 2012; Jayr 1993; Levy 2011; Liu 1995; Lombardo 2009;
Mallinder 2000; Martella 2012; Miller 1976; Mondor 2010; Muehling
2009; Neudecker 1999; Norman 1997; Ozturk 2010; Paulsen 2001;

Peyton 2003; Pflug 1974; Rimaitis 2003; Rockemann 1997; Seeling
1990; Senagore 2003; Stevens 1998; Thorén 1989; Turunen 2009;
Tyagi 2011; Wattwil 1989; Zhu 2013; Zutshi 2005) reported that
an epidural with a local anaesthetic does not reduce length of

hospital stay: SMD -0.13, 95% CI -0.29 to 0.02; I2 = 69% (random-
eKects model) (Analysis 1.16). Egger's regression intercept showed
no statistically significant evidence of a small-study eKect. Duval
and Tweedie's trim and fill analysis calculated that nine trials might
be missing to right of mean for an adjusted point of estimate: SMD
0.05, 95% CI -0.11 to 0.21. Epidural analgesia reduced length of
hospital stay for open surgery (SMD -0.20, 95% CI -0.35 to -0.04;

I2 = 68%; 30 studies with 2598 participants (Analysis 1.17) but not
for laparoscopic surgery (four studies with 176 participants; Levy
2011; Neudecker 1999; Senagore 2003; Turunen 2009): SMD 0.38,

95% CI -0.06 to 0.82; I2 = 49%; random-eKects model). For open
surgery, a small-study eKect might occur (P value = 0.03; two-sided
test for Egger's regression intercept). and Duval and Tweedie's trim
and fill analysis showed that nine studies might be missing to right
of mean for an adjusted point of estimate: SMD 0.00, 95% CI -0.16
to 0.16; random-eKects model. Carli 2002 (SD in the control group
5 days) indicated that the reduction for an open surgery would be
equivalent to one day. In the same study, 786 participants (393 per
group) would be required for a simple trial to eliminate a diKerence
of one day (from eight to seven days) (alpha = 0.05; beta = 0.2; two-
sided test).

Quality of evidence for length of hospital stay for open surgery

We downgraded level of evidence by two levels for risk of
bias because 75% or more of the studies included for this
outcome were rated as having unclear or high risk of bias for
allocation concealment and/or blinding of outcome assessors.
We downgraded level of evidence for inconsistency on the basis
of a moderate amount of heterogeneity. We included direct
comparisons of the population of interest and did not consider
length of hospital stay as a surrogate marker. The optimal
information size was achieved. We downgraded for publication
bias because correcting for the possibility of one would modify
the conclusion (absence of eKect). We found no evidence of a
large eKect size nor of a dose-response eKect. We upgraded level
of evidence by one level for possible confounding factors, as
hospital discharge may not actually reflect readiness for discharge.
Participants must be ready to be discharged, but not all participants
ready for discharge are discharged at that specific time. Delays may
happen for various reasons (e.g. number of days in hospital fixed for
each type of surgery at certain centres, no one available to sign for
participant discharge, lack of help/assistance with assisted care at
home). We found no evidence of a dose-response eKect. We rated
the quality of evidence as very low.

Hospital costs

Data for cost were available for two small trials only (Paulsen 2001;
Welch 1998) (Analysis 1.18). One trial provided costs related to
pain therapy only (Rockemann 1997). These three trials studied
participants undergoing open abdominal surgery.

D I S C U S S I O N

An epidural containing a local anaesthetic will decrease the time
required for return of gastrointestinal transit, as measured by
the time required to observe first flatus a$er abdominal surgery
(Analysis 1.1) (high quality of evidence; equivalent to 17.5 hours;
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Summary of findings for the main comparison). The eKect is seen
for almost every type of abdominal surgery and is proportionate
to the concentration of local anaesthetic administered a$er
surgery (Figure 4). The optimal concentration required to obtain
the maximal eKect without impeding ambulation by producing
motor blockade of the lower limbs may need to be determined
in future trials/reviews. Adding an opioid to the mixture does
not reduce the benefit. The exact duration of administration
required may also need to be determined in future trials/reviews.
The eKect of an epidural with a local anaesthetic on time
between surgery and first faeces was not as clear (quality of
evidence low; equivalent to 22 hours; Summary of findings for
the main comparison). Administration of the local anaesthetic
only during the intraoperative period might not be suKicient to
produce an eKect. A reduced incidence of vomiting was seen
only at relatively high local anaesthetic concentrations and for
gynaecological surgeries. Return of gastrointestinal transit is an
important goal to achieve a$er abdominal surgery, as it is generally
considered to be required before hospital discharge, and because
postoperative ileus will increase hospital costs (Gan 2015). Return
of gastrointestinal transit as measured by time to first flatus or
bowel movement is o$en chosen as an outcome measure in clinical
trials evaluating recovery a$er surgery (Neville 2014). However,
some study authors consider that passage of flatus or stool
may reflect rectal emptying rather than eKective gastrointestinal
motility. A combination of food tolerance plus defecation has
recently been reported as having a good positive predictive
value to identify recovery of gastrointestinal transit compared
with scintigraphic assessment (van Bree 2014). In the present
review, positive eKects on gastrointestinal transit translated to an
interesting shortening of hospital stay for participants undergoing
open surgery (very low quality of evidence). Data on cost were too
limited to allow us to make any comment on them.

In 2000, the Joint Commission on Accreditation of Healthcare
Organizations (JCAHO) suggested that pain should be considered
as the fi$h vital sign, and that under-treatment of pain should
constitute abrogation of a fundamental human right (White 2007).
A$er this statement was issued, an increase in the use of opioids for
treatment of patients with acute postoperative pain was observed,
as was an increase in opioid side eKects (White 2007). Regional
blockade interrupts pain transmission to the brain and may be used
during the surgery itself as a replacement for general anaesthesia
(regional anaesthesia), or for treatment of postoperative pain
(regional analgesia). In adults, regional analgesic techniques
decrease postoperative opioid consumption (Guay 2006), making
them a potentially interesting alternative or adjunct to opioid-
based regimens for treatment of postoperative pain, provided of
course that the eKicacy would be at least equivalent. An epidural
with a local anaesthetic has a clinically relevant eKect on pain
scores (moderate quality of evidence for pain on movement at 24
hours a$er surgery; Summary of findings for the main comparison).
Not every patient will benefit to the same extent from an epidural
with a local anaesthetic. Many factors will increase or decrease the
beneficial eKects. For patients themselves, the older the patient,
the greater the diKerence in pain scores between an epidural with a
local anaesthetic and an opioid-based regimen (Figure 5; Figure 6).
For type of surgery, patients undergoing abdominal aortic repair,
gastrointestinal surgery or urological surgery seem to be the ones
for which an epidural containing a local anaesthetic would be most
beneficial. The type of solution used also matters. Administering
only a local anaesthetic through the epidural catheter will not

produce a decrease in pain scores, at least from 24 hours and a$er,
and this applies to pain scores both at rest and on movement.
Fortunately, as mentioned above, adding an opioid to the mixture
does not seem to decrease the benefit of the local anaesthetic for
acceleration of gastrointestinal transit return. For the opioid added
to the local anaesthetic, morphine, fentanyl and sufentanil seem
to be equally eKective for pain on movement. When an opioid is
administered in the epidural space, blood concentrations achieved
will vary according to the type of opioid used. A systemic eKect
of the opioid is to be expected. The type of opioid used in the
control group as well as the route of administration may increase
or decrease the diKerence in pain scores between an epidural
containing a local anaesthetic and an opioid-based regimen. Pain
reduction was noted regardless of the type of approach used (open
vs laparoscopic). Thus the decision to use epidural analgesia a$er
abdominal surgery versus other modalities has to be considered on
a case-by-case basis, taking into account patient age, associated
co-morbidities, relative contraindications and type of surgery
performed.

When evaluating the benefit of an intervention, one must also
consider potential side eKects. Because they may increase the risk
of hypotension (Davies 2006), some clinicians have hypothesized
that secondary extra fluid administration could increase sutures,
oedema and anastomotic dehiscence. We did not find a diKerence
in the incidence of anastomotic leak (low quality of evidence).
Severe complications such as paraplegia or death related to
epidurals when used for perioperative pain treatment in adults
are fortunately very rare (1.0 to 6.1 per 100,000 procedures; Cook
2009) and are best evaluated by large prospective trials, as they
are rarely reported in randomized controlled trials using neuraxial
blocks (Guay 2014).

Summary of main results

An epidural with a local anaesthetic will accelerate the return
of gastrointestinal transit by approximately 17 hours. The eKect
is proportional to the local anaesthetic concentration. To be
eKective, the solution may need to be administered a$er surgery
- not solely intraoperatively. The eKect of an epidural containing
a local anaesthetic on gastrointestinal transit will translate to
shorter hospital stay for open surgery only. An epidural with
a local anaesthetic and an opioid improves pain scores (open
or laparoscopic surgeries). Adding an opioid to the solution
of local anaesthetic will improve pain scores without aKecting
gastrointestinal transit. When all studies were included, we did not
find an eKect on the incidence of vomiting or evidence to support
any eKect of an epidural with a local anaesthetic on the incidence
of anastomotic leak of the gastrointestinal tractus.

Overall completeness and applicability of evidence

Given the high number of participants and studies included in this
review, we are confident that our conclusions are valid.

Quality of the evidence

We rated the quality of evidence as high for reduced time to first
flatus, and as moderate for pain scores on movement at 24 hours.
We rated the quality of evidence as low for absence of eKect on
vomiting, for reduced time to first faeces and for absence of eKect
on the incidence of anastomotic leaks. We rated the quality as very
low for reduced length of hospital stay for open surgery.
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Potential biases in the review process

Our search was quite extensive, and we applied no language
restrictions. We are therefore confident that our review reflects
actual available information on this topic. We reran the search in
February 2016 and found six studies with our selected outcomes.
We added five studies to a list of Characteristics of studies
awaiting classification (Chen 2015; Khoronenko 2014; Satsuta 2015;
Sidiropoulou 2014; Xu 2014) and will incorporate them into formal
review findings during the next review update. We added one study
under Characteristics of ongoing studies (Li 2015a).

Agreements and disagreements with other studies or
reviews

We agree with the previous version of this review (Jorgensen
2001) that an epidural with a local anaesthetic decreases time
to return of gastrointestinal tract transit, as measured by time to
first flatus a$er surgery. We found that heterogeneity observed
in the previous version can be explained by the variety of local
anaesthetic concentrations used in the included studies. We agree
that an epidural that would contain only local anaesthetic oKers no
clear advantage over other modalities of treatment in terms of pain
reduction. The epidural solution must contain a mixture of local
anaesthetic and opioids to be more eKective than other modalities
of pain treatment a$er abdominal surgery.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

We found evidence of high quality suggesting that an epidural
containing a local anaesthetic with or without the addition of an
opioid will decrease the time required for return of gastrointestinal
transit. We found evidence of moderate quality indicating that an
epidural containing a mixture of local anaesthetic and opioids will
reduce pain on movement at 24 hours a$er abdominal surgery
(open or laparoscopic). We found evidence of very low quality
showing that an epidural containing a local anaesthetic will reduce
length of hospital stay for open surgery. The decision to use

epidural analgesia versus other modalities a$er abdominal surgery
must be made on a case-by-case basis, taking into account patient
age, associated co-morbidities, relative contraindications and type
of surgery.

Implications for research

The optimal concentration of local anaesthetic required to hasten
the return of gastrointestinal transit without impeding ambulation
and the optimal duration of administration may need to be
determined in futures studies or reviews.
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* Indicates the major publication for the study

 

C H A R A C T E R I S T I C S   O F   S T U D I E S

Characteristics of included studies [ordered by study ID]

 

Methods RCT

Informed consent obtained

Setting: Italy

Funding: unspecified

Participants 40 patients, aged 28 to 70 years, with ASA physical status 1 to 3, undergoing colorectal surgery for can-
cer

Interventions Treatment group: thoracic epidural analgesia (TEA) (T6-T9) with ropivacaine 0.2% and sufentanil 0.75
mcg/mL for 72 hours (n = 20)

Control group: tramadol and ketorolac IV infusion plus IV morphine PCA for 48 hours (n = 20)

General anaesthesia for all participants

Outcomes Vomiting

Length of hospital stay

Notes No address available for contacting study authors

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly divided", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk One patient excluded because of failure of the PCA device

Aceto 2002 
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Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

Not in intention-to-treat

Aceto 2002  (Continued)

 
 

Methods RCT

Informed consent not reported

Setting: United Kingdom

Funding: unspecified

Participants 50 patients undergoing open cholecystectomy

Excluded were heavy cigarette smokers and patients with severe pre-existing pulmonary disease

Interventions Treatment group: thoracic epidural catheter (T5; inserted 4 to 5 cm caudally; 4 mL of "plain bupiva-
caine" injected at insertion) inserted after anaesthesia induction for postoperative 6 mL boluses of
"plain bupivacaine" administered as required for 48 hours (n = 25)

Control group: weight-related intramuscular pethidine on demand (n = 25)

General anaesthesia for all participants

Outcomes Pain scores expressed as percentage of pain relief of 30%, 30% to 69% and 70% or higher

Notes Lack of details on results, therefore not extractable to satisfy our objectives. No address available to
contact study authors

Therefore, this study is included in the review but not in the analysis

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "divided at random", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 

Low risk No loss to follow-up

Addison 1974 
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All outcomes

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Low risk Groups well balanced

Addison 1974  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Sweden

Funding: unspecified

Participants 30 patients undergoing le$ colonic or rectal surgery

Interventions Treatment group: lumbar epidural analgesia (LEA) (L2-L3). Repeated bolus of bupivacaine 2.5 mg/mL
intermittent 8 to 15 mL for 48 hours (n = 16)
Control group: postoperative intermittent IV injections of pentazocine 30 to 60 mg (n = 14)

Outcomes Time of first flatus
Time of first stool
Anastomotic leakage

Notes Sensory level maintained between T5 and T10 as measured at 24 hours. Various degrees of accompa-
nying lower limb motor blockade

"Insertion of the epidural catheter was not accompanied by any complications"

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly allocated", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All participants followed until all outcomes had occurred
No drop-outs reported

Selective reporting (re-
porting bias)

Low risk All results provided

Ahn 1988 
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Other bias Low risk Groups well balanced

Ahn 1988  (Continued)

 
 

Methods RCT

Informed consent not mentioned

Setting: Turkey

Funding: unspecified

Participants 36 patients undergoing lower abdominal surgery

Interventions Treatment group: lumbar epidural analgesia started before induction with 10 mL of 0.25 bupivacaine
followed by an infusion at 4 mL/h for 24 hours (n = 16)

Control group: n = 20

General anaesthesia for all participants

Outcomes Time to first flatus

Time to first faeces

Notes Conference abstract

Lack of details on results (gastrointestinal functions normalized at similar times in the 2 groups (P val-
ue > 0.05)), therefore not extractable to satisfy our objectives. No address available to contact study au-
thors

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "divided randomly", no details

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up mentioned

Selective reporting (re-
porting bias)

Low risk All results provided

Alpaslan 2010 
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Other bias Unclear risk Limited information on group characteristics

Alpaslan 2010  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Turkey

Funding: unspecified

Participants 80 ASA 1 and 2 patients aged 18 to 60 years undergoing elective lower abdominal surgery

Interventions Treatment group: LEA (catheter inserted 3 to 4 cm) with ropivacaine 0.125% plus fentanyl 2 mcg/mL
for 24 hours (Gr 4; n = 20)

Control groups: IV tramadol for 24 hours (Gr 1; n = 20)

General anaesthesia for all participants

Outcomes VAS at 6 and 24 hours (unclear, therefore taken as at rest). A value of 0.001 has been entered as SD
when the SD was reported as 0

Notes Study also includes 2 groups that were not retained: 1 group with epidurally injected tramadol and 1
group with IV fentanyl infusion

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly allocated", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk See above

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Low risk Groups well balanced

Aygun 2004 
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Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Australia

Funding: governmental

Participants 47 adult patients, aged 18 to 80 years, undergoing major open upper abdominal surgery for which the
medical management plan called for a period of gut rest for the first 10 to 14 postoperative days. Surgi-
cal blocks included Whipple procedure, gastrojejunostomy, hepato-biliary surgery,
gastrectomy and others. All required midline incisions from T7 to T11 dermatomes

Excluded were patients with significant cardiac disease (severe angina, congestive cardiac failure, re-
cent acute myocardial infarction); respiratory disease (preoperative PaO2 50 mm Hg (room air), PaCO2
50 mm Hg (room air)); renal
disease (plasma creatinine 0.2 mmol/L); musculoskeletal or neurological disease; haematological dis-
ease; drug dependency disorder; or psychiatric disease

Interventions Treatment groups: TEA T7-T8, T8-T9, or T9-T10 interspace, and a block was established to T4 using
bupivacaine 0.5%. Intraoperative block was maintained with bupivacaine 0.5% and was continued
postoperatively for a minimum of 48 hours, with an infusion of bupivacaine 0.25% with fentanyl 2.5
mcg/mL at 5 to 10 mL/h. With (n = 12) or without (n =13) intravenous parenteral nutrition. At the con-
clusion of anaesthesia, 20 to 30 mg ketorolac tromethamine was administered intramuscularly,
and 10 to 15 mg was administered every 6 hours up to 48 hours

Control group: intravenous PCA with fentanyl (n = 1) or morphine. With (n = 10) or without (n =12) in-
travenous parenteral nutrition

General anaesthesia for all participants

Outcomes VAS scores at rest at 6, 24 and 48 hours

VAS scores on movement at 6, 24 and 48 hours

Anastomotic leak

Length of hospital stay

Notes Study authors contacted on 6 April 2015, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "randomly allocated cards in sealed envelopes"

Allocation concealment
(selection bias)

Low risk "randomly allocated cards in sealed envelopes"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Barratt 2002 
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Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up mentioned

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Unclear risk Ketorolac for 48 hours in the epidural group only

Barratt 2002  (Continued)

 
 

Methods RCT

Setting: Italy

Funding: unspecified

Participants 60 ASA 2 or 3 patients scheduled for major surgery with hepato-biliary neoplastic disease

Interventions Control group: TEA (T6-T7; catheter inserted 3 cm passed the needle tip) with bupivacaine 0.125% plus
morphine for 36 hours (n = 30)

Treatment group: TEA (T6-T7; catheter inserted 3 cm passed the needle tip) with morphine alone for
36 hours (n = 30)

General anaesthesia for all participants

Outcomes Time to first faeces

Vomiting

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomised", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Treatment was administered by some study authors (GB, SC, BB) and results
were analysed by others (GM, SV, GC), who were unaware of the type of anal-
gesic treatment that had been used

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Barzoi 2000 
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Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Low risk Groups well balanced

Barzoi 2000  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Israel

Funding: governmental

Participants 115 patients (ASA physical status 1 to 3) scheduled for elective lower abdominal surgery

Interventions Treatment group: LEA (T12-L1 or L1-L2 with the catheter inserted 3 to 4 cm) with bupivacaine 0.1%
and fentanyl 2 mcg/mL (n = 35)

Control groups: IV patient-controlled analgesia (PCA), morphine (n = 35)

General anaesthesia for all participants. Exact duration of treatment unclear, taken at ≥ 48 hours (par-
ticipants received 429 mL epidurally at a rate at 6 mL/h)

Outcomes VAS at rest at 8, 24, 48 and 72 hours

VAS on coughing (taken as on movement) at 8, 24, 48 and 72 hours

Notes Study also includes a group with on demand intramuscular pethidine that was not retained

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Assigned to"

Allocation concealment
(selection bias)

Unclear risk "On the preoperative visit"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up mentioned

Selective reporting (re-
porting bias)

Low risk All results provided

Beilin 2003 
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Other bias Unclear risk Groups well balanced

"Patients requiring blood transfusion during the perioperative period were not
included in this study". Therefore, not in intention-to-treat

Beilin 2003  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Israel

Funding: charity

Participants 82 ASA 1 to 3 patients, aged 20 to 72 years, undergoing general, gynaecological, urological or or-
thopaedic surgery

Exclusion criteria were not fluent in Hebrew, serious hearing or visual impairment precluding neu-
ropsychological testing, absence of consent, history of head trauma, neurological disease, alcoholism,
drug abuse and consumption of psychotropic drugs or antidepressants

Interventions Treatment group: patient-controlled lumbar (L2-L4; catheter advanced 3 to 4 cm cephalad) epidur-
al analgesia with 3 mL of 2% lidocaine as a test followed by 12 mL of 0.5% bupivacaine and 50 to 100
mcg of fentanyl 15 minutes before surgical incision, and bupivacaine 0.1% and fentanyl 2 mcg/mL for
24 hours (n = 30)

Control group: IV patient-controlled analgesia with morphine for 24 hours (n = 30)

General anaesthesia for all participants

Outcomes Pain: "Pain intensity was significantly greater in patients of the IV group throughout the observation pe-
riod, both at rest and during coughing"

Notes Data not extractable for abdominal surgery only. Study authors contacted 23 February 2016, but did
not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "randomly assigned", "by a schedule based on a random-numbers table"

Allocation concealment
(selection bias)

Unclear risk "Preoperative evaluation was performed by an anaesthesiologist, 3 to 7 days
before surgery", "Additional
information, including age, weight, demographic status, and education, were
documented for patients who consented to participate in the study",

"randomized immediately prior to surgery", "by a schedule based on a ran-
dom-numbers table"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Beilin 2008 

Epidural local anaesthetics versus opioid-based analgesic regimens for postoperative gastrointestinal paralysis, vomiting and pain a�er
abdominal surgery (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

56



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

High risk High rate of drop-outs: "A total of 22 patients dropped from the study because
of failure to complete the second (postoperative) testing session for various
reasons: A total of 6 patients did not feel well enough to cooperate; 5 were dis-
connected from the patient-controlled pump early due to nausea and vomit-
ing; and 11 had other reasons (fever, lack of optical glasses, noisy setting, re-
fusal to participate in second testing, etc.)"

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced: "The groups were similar in demographic characteris-
tics, including body weight, age, male-to-female ratio, years of education, type
and duration of surgery"

Beilin 2008  (Continued)

 
 

Methods RCT

Informed consent obtained

Setting: Uruguay

Funding: unspecified

Participants 21 patients undergoing liver surgery

Interventions Treatment group: epidural local anaesthetic before general anaesthesia (n = 10)

Control group: intrathecal morphine (n = 11)

General anaesthesia for all participants

Outcomes Pain: "Pain relief was better in the epidural group (P = 0.019), in the first postoperative day"

Notes Conference abstract

Data not extractable. No address available to contact study authors

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "we assigned", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Bellolio 2012 
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No drop-outs mentioned

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced: "Demographic and surgical characteristic were similar
in both groups"

Bellolio 2012  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: United States of America

Funding: industry

Participants 120 patients who underwent major abdominal or genitourinary procedures. Gastrointestinal proce-
dures included gastrectomy, abdominoperineal resection and small bowel and colon resection. Gen-
itourinary procedures included nephrectomy, radical nephrectomy and radical prostatectomy with
pelvic lymph node dissection

Interventions Treatment group: epidural fentanyl 10 mcg/mL with 0.1% (n = 30), 0.15% (n = 30) or 0.2% (n = 30) bupi-
vacaine for 24 hours

Control group: epidural fentanyl 10 mcg/mL in preservative-free saline (n = 30)

Epidural catheter was placed as close to the site of surgical incision as possible (i.e. low thoracic level
for nephrectomy or gastrectomy, and lumbar level for prostatectomy and pelvic lymph node dissec-
tion). Initial rate of 5 mL/h adjusted to maintain a VAS ≤ 3. General anaesthesia for all participants

Outcomes Vomiting

Notes "One in Group I (Epidural fentanyl only) with postoperative numbness was diagnosed with a lumbar
plexopathy secondary to postoperative intrapelvic hematoma"

Study authors contacted on 23 February 2014, replied to our request on 24 February 2014, that addi-
tional information is not available

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "The patients were randomized, via a random number generator"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Benzon 1994 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk All drugs for infusion were prepared by the hospital pharmacy just before use
and were labelled simply "study drug"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk All drugs for infusion were prepared by the hospital pharmacy just before use
and were labelled simply "study drug"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Low risk Groups well balanced

Benzon 1994  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Denmark

Funding: unspecified

Participants 30 ASA 1 or 2 patients, aged 32 to 77 years, scheduled for elective major abdominal surgery

Interventions Treatment group: continuous lumbar (L2-L3 or L3-L4; catheters inserted 10 cm) epidural analgesia
with bupivacaine 0.5% 12 to 24 mL for sensory block from T4 to S5 followed by bupivacaine 0.25% plus
morphine 0.06 mg/mL at 9 mL/h for 48 hours and epidural morphine for 3 to 6 days thereafter (n = 14)

Control group: epidural morphine 4 to 6 mg every 4 to 6 hours for 48 hours (n = 15)

General anaesthesia and postoperative supplemental intravenous pethidine as required for all partici-
pants

Outcomes Time to first flatus: "median 4.8, range 2 to 8 days versus median 4.1, range 4 to 10 days"

Time to first faeces: "median 6.8, range 4 to 10 days versus median 6.5, range 4 to 11 days"

Pain: "The combination of bupivacaine plus morphine provided significantly superior analgesia com-
pared with epidural morphine alone"

Colonic motility (radio-opaque markers instilled into the stomach and carried at least 1 colonic seg-
ment): "No difference in colonic motility was observed"

Notes Results not extractable. Study authors replied to our request that the original data are no longer avail-
able

Risk of bias

Bias Authors' judgement Support for judgement

Bisgaard 1990 
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Random sequence genera-
tion (selection bias)

Low risk "randomly allocated by the closed-envelope method"

Allocation concealment
(selection bias)

Low risk "randomly allocated by the closed-envelope method"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "One patient in Group epidural bupivacaine with a non-functioning epidur-
al catheter was excluded from the study", "Another patient in Group epidural
bupivacaine had a non-lethal pulmonary embolism on the second post-opera-
tive day; data until then are included in the study"

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups similar for sex distribution, age, weight, height and duration of surgery

Not in intention-to-treat

Bisgaard 1990  (Continued)

 
 

Methods RCT

Approved by the institution and informed consent obtained

Setting: Canada

Funding: industry

Participants 124 patients scheduled for elective abdominal aortic surgery were recruited

Interventions Treatment group: TEA (T6-T7 or T7-T8) with bupivacaine 0.125% and fentanyl 10 mcg/mL adjusted for
VAS scores ≤ 3 for 48 hours (n = 55)

Control group: IV PCA with morphine for 48 hours (n = 59)

General anaesthesia for all participants

Outcomes VAS scores at rest at 8 and 24 hours

Hospital LOS (days)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Bois 1997 
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Random sequence genera-
tion (selection bias)

Unclear risk "prospectively randomized", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 4 participants with TEA and 6 with PCA were excluded because of failure of
Holter monitoring or epidural
analgesia, or because use of analgesia was not included in the protocol

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

Not in intention-to-treat

One participant was initially ascribed to the epidural group and received post-
operative PCA instead because of a failed epidural (2 dural punctures dur-
ing performance of the epidural). This participant was not excluded from the
study

Bois 1997  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Canada

Funding: governmental

Participants 40 ASA 2 or 3 patients coming for elective open aorto-bifemoral bypass

Interventions Treatment group: LEA at L2-L3 or L3-L4 with bupivacaine 0.125% and morphine 0.1 mg/mL for 48
hours (n = 19)

Control group: IV PCA with morphine for 48 hours (n = 21)

General anaesthesia for all participants

Outcomes VAS scores at rest at 8, 24 and 48 hours

VAS scores on movement at 8, 24 and 48 hours

Notes Study authors contacted for additional information on 18 July 2014; replied that original data were no
longer available

Boylan 1998 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly assigned", no details

Allocation concealment
(selection bias)

Unclear risk No details

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk "Opened design"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk "Opened design"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No failed epidural mentioned

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

In intention-to-treat

Boylan 1998  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Denmark

Funding: unspecified

Participants 30 patients undergoing radical cystectomy with formation of an ileal neobladder

Interventions Treatment group: TEA (T9-T11) with ropivacaine 0.5% during the intraoperative period and 10 mL of
ropivacaine 0.2% at the end of surgery. IV piritramide thereafter (n = 15)

Control group: IV piritramide (n = 15)

All participants received general anaesthesia

Outcomes VAS on movement at 24, 48 and 72 hours

Time to first faeces

Anastomotic leak

Notes Study includes a third group collected after the first 2 groups

Brodner 2001 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly allocated", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up mentioned

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced except for blood losses

Brodner 2001  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: The Netherlands

Funding: unspecified

Participants 90 patients, 18 to 76 years of age, ASA physical status 1 to 3, scheduled for elective major abdomi-
nal surgery (abdominal aortic surgery, pancreaticoduodenectomy, extended hepato-biliary surgery,
colonic or other upper abdominal)

Interventions Treatment groups: TEA (catheter inserted 4 to 6 cm passed the needle tip) with bupivacaine and mor-
phine (n = 29) or sufentanil (n = 30) intraoperatively and postoperatively for > 48 hours. Rate adjusted
according to pain (4 at rest and 6 on movement)

Control group: IM morphine (n = 28)

General anaesthesia for all participants. Co-analgesia with paracetamol ± diclofenac

Outcomes VAS scores (scale from 0 to 10) at rest at 24, 48 and 72 hours

VAS scores (scale from 0 to 10) on movement at 24, 48 and 72 hours

Notes Technical difficulties or complications of the epidural technique recorded. No neurological sequelae

Control group divided into 2 groups for comparisons with each treatment group

Broekema 1998 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomly assigned to 1 of 3 groups: no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Both participant and investigator were informed about the nature of the treat-
ment - IM or epidural

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Route of administration unknown to observers (3 medical students), who as-
sessed postoperative analgesia and side effects. Participants in the IM group
received a sham epidural catheter on the skin of the back. This catheter was
connected to an empty syringe in an infusion pump, which was covered post-
operatively to shield its contents from the observer. The same cover was used
for participants in the epidural groups

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 3 participants were excluded: 2 in the IM and 1 in the EM group. Participant 7
(IM group) developed sepsis after surgery and was mechanically ventilated for
4 days. Participant 22 (EM group) lost 22 L of blood and died from multiple-or-
gan failure 8 days after surgery. Participant 80 (IM group) developed acute res-
piratory distress syndrome (ARDS); he was tracheally extubated 5 days after
surgery

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

All analyses performed on an intention-to-treat basis. This principle was ap-
plied if the epidural technique failed and in cases of dysfunction of the epidur-
al catheter, premature removal or dislocation of the epidural catheter

Broekema 1998  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: United Kingdom

Funding: charity

Participants Patients (20 to 80 years) having extensive abdominal or pelvic surgery involving a midline abdominal
incision (open colon or rectal excision, radical gastrectomy or nephrectomy, total abdominal hysterec-
tomy with bilateral salpingo-oophorectomy, ovarian cystectomy)

Interventions Treatment group: PCEA (TEA or LEA) with bupivacaine 0.125% and fentanyl 4 mcg/mL for 24 hours (n =
16)

Control group: IV PCA with morphine (n = 16)

Buggy 2002 
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All participants received general anaesthesia

Outcomes VAS at rest at 24 hours

VAS on movement at 24 hours

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Each participant was randomly assigned to 1 of 2 groups via blocked random-
ization from a table of random numbers

Allocation concealment
(selection bias)

Low risk Assignments were kept in sealed, sequentially numbered envelopes until use

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk "Patients were not told whether their patient controlled analgesia system was
epidural or intravenous." Participants in the morphine PCA group were posi-
tioned for epidural anaesthesia but received skin infiltration of local anaes-
thetic only, and had an epidural catheter attached along their back with adhe-
sive tape, as a placebo mock epidural. "Anesthetists directly caring for the pa-
tients during surgery were, of course, aware of the group allocation, but they
took no part in subsequent data collection. Investigators collecting postopera-
tive data were also aware of group allocation, but patients were blind"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk "Anesthetists directly caring for the patients during surgery were, of course,
aware of the group allocation, but they took no part in subsequent data collec-
tion. Investigators collecting postoperative data were also aware of group allo-
cation, but patients were blind"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All participants accounted for

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

The sole epidural participant who required intravenous PCA received it 6 hours
postoperatively, but this participant's data were treated as from the epidural
group, consistent with intention-to-treat analysis

Buggy 2002  (Continued)

 
 

Methods RCT

Setting: China

Funding: departmental

Participants 62 ASA 1 to 2 patients, aged 33 to ˜60 years, weighing 42 to ˜56 kg, scheduled for elective gastrectomy

Exclusion criteria were abnormal heart, lung, liver, kidney and coagulation function and history of re-
cent use of hormone or non-steroidal anti-inflammatory drugs

Cai 2007 
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Interventions Treatment groups: thoracic epidural analgesia (T7-T8; catheter advanced 3 to 4 cm passed the needle
tip, test dose 3 mL of 1% lidocaine) with ropivacaine 0.25% (for sensory level to T4) and morphine 2 mg
(before surgical incision), combined with postoperative epidural analgesia with ropivacaine 0.15% and
morphine 1.5 mcg/mL at 2 mL/h for 72 hours (n = 22) or ropivacaine 0.25% 10 mL and morphine 2 mg
(before surgical incision, postoperative epidural analgesia with ropivacaine 0.15% and morphine 1.5
mcg/mL at 2 mL/h for 72 hours (n = 22)

Control group: postoperative intravenous analgesia with fentanyl 0.1 mg IV at the end of surgery, fol-
lowed by continuous intravenous fentanyl 0.25 mcg//mL and droperidol 0.05 mg/mL at a rate of 2 mL/
h for 72 hours (n = 22)

General anaesthesia with propofol, fentanyl isoflurane and vecuronium for all participants

Outcomes Pain scores at rest and on coughing (taken as on movement) at 8, 12, 24, 48 and 72 hours after surgery

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly divided", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up mentioned

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Cai 2007  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Spain

Funding: unspecified

Participants 30 ASA 2 to 3 patients aged 30 to 75 years, scheduled for abdominal surgery (pancreatico-duodenecto-
my or hemicolectomy)

Calderon 2004 
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Exclusion criteria were cardiovascular disease or disease of the central nervous system, allergy to opi-
oids or non-steroidal anti-inflammatory drugs, long-term use of opioids or psychotropic drugs, history
of addiction to drugs or alcohol abuse and contraindications to epidural analgesia

Interventions Treatment group: lumbar epidural analgesia (L1-L2 inserted before surgery), bupivacaine 0.25% 15
mL and fentanyl 1 mcg/kg 40 minutes after surgery followed by 1.5 mL/h of bupivacaine 0.25% and fen-
tanyl 1 mcg/h for 24 hours (n = 15)

Control group: morphine 0.15 mg/kg and ketorolac 30 mg IV followed by an infusion of tramadol 300
mg/24 h and ketorolac 90 mg/24 h plus morphine as rescue (n = 15)

General anaesthesia with propofol, remifentanil, sevoflurane and rocuronium. Prophylaxis with on-
dansetron

Outcomes Pain scores (0 to 3) at 6 hours after surgery

Vomiting (first 24 hours)

Notes Study authors contacted on 25 June 2015, sent additional data on 13 July 2015

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly assigned", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Calderon 2004  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Canada

Funding: unspecified

Carli 1997 
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Participants 12 patients undergoing elective gastrointestinal surgery for resection of non-metastatic adenocarcino-
ma of the rectosigmoid colon

Exclusion criteria were anaemia, diabetes mellitus, morbid obesity and severe cardiovascular disease

Interventions Treatment group: thoracic (T8) epidural analgesia with 10 to 15 mL of 0.75% bupivacaine for a sensory
block from T3 to S5 followed by 5 mL every 90 minutes during surgery and an infusion of 0.25% bupiva-
caine at 8 to 12 mL/h for 48 hours. Intramuscular papaveratum as required (n = 6)

Control group: subcutaneous infusion of papaveratum at 3 to 8 mg/h (n = 6)

General anaesthesia for all participants

Outcomes Pain: Postoperative pain scores in the epidural group ranged from 0.6 to 1.6 at rest and from 2.3 to
4.1 on coughing. Pain scores in the control group ranged from 0.8 to 2.1 at rest and from 2.4 to 6.3 on
coughing. No significant difference in pain scores at rest was observed between the 2 groups. In con-
trast, pain scores on coughing were lower in the epidural group (P value = 0.021)

Notes Data not extractable; study authors contacted on 4 May 2015; informed us that data are no longer avail-
able

Participants in the epidural group could not move on first postoperative day owing to a motor block

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly assigned", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Carli 1997  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Carli 2001 
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Setting: Canada

Funding: charity

Participants 42 patients undergoing elective colorectal surgery

Exclusion criteria included malnutrition, severe cardiopulmonary disease, sepsis, inflammatory bowel
disease, chemotherapy or
radiotherapy 6 months before surgery and inability to communicate and understand the aim of the
project

Interventions Treatment group: TEA (T8-T9) with bupivacaine 0.1% and fentanyl 2 mcg/mL for 4 ± 2 days after
surgery (n = 21)

Control group: IV PCA with morphine (n = 21)

All participants received general anaesthesia

Outcomes VAS on movement at 24, 48 and 72 hours

Vomiting

Time to first flatus

Time to first faeces

Hospital LOS

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk On the day of surgery, participants were allocated at random to 1 of 2 groups

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up mentioned

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Carli 2001  (Continued)
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Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Canada

Funding: charity

Participants 64 adult patients undergoing elective colorectal surgery for non-metastatic conditions

Interventions Treatment group: TEA (T8 or T9 interspace) with bupivacaine 0.1% and fentanyl 2 mcg/mL or mor-
phine 0.1 mg/mL for 4 days (n = 32)

Control group: IV PCA with morphine for 3 to 4 days (n = 32)

All participants received general anaesthesia

Outcomes VAS at rest at 24, 48 and 72 hours

VAS on movement at 24, 48 and 72 hours

Time to transit taken at time to first faeces

Anastomotic leak

Hospital LOS

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly assigned", no details

Allocation concealment
(selection bias)

Low risk "On the morning of the surgical procedure, the group to which the subject had
been randomly assigned was revealed"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk "The patients were not blinded"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

If the epidural block did not provide adequate analgesia, the participant con-
tinued to be included in the intention-to-treat analysis but was excluded from
analysis addressing efficacy

Carli 2002 
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Methods Unclear

Setting: Greece

Funding: unspecified

Participants 30 male patients, aged 51 to 72 years, ASA 1 to 3, undergoing radical prostatectomy

Interventions Treatment group: TEA with ropivacaine 0.2% for 48 hours (n = 15)

Control group: IV morphine infusion for 48 hours (n = 15)

General anaesthesia for all participants

Outcomes Time to first faeces (hours)

Notes Conference abstract

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Unclear

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up mentioned

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk No details, abstract

Chalmouki 2010 

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Romania

Funding: unspecified

Cindea 2011 
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Participants 78 ASA 2 to 3 elderly patients (> 75 years) with good mental status, scheduled for major abdominal
surgery under general anaesthesia

Interventions Treatment group: PCEA with 0.1% ropivacaine and 5 mcg/mL of fentanyl (n = 39). Taken as 72 hours,
as participants were followed during this time

Control group: IV PCA with morphine (n = 39)

Outcomes Time to first faeces ("return of gastrointestinal function")

Notes Conference abstract

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly allocated", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up mentioned

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk No details

Cindea 2011  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: United States of America

Funding: charity

Participants 10 women undergoing minor gynaecological procedures through a low abdominal incision

Interventions Treatment group: TEA (T10-T11 or T11-T12) with bupivacaine 0.125% for 48 hours (n = 4)

Control group: TEA (T10-T11 or T11-T12) with fentanyl 0.75 to 1 mcg/kg/h for 48 hours (n = 6)

General anaesthesia for all participants and IV ketorolac on request

Cronin 2001 
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Outcomes VAS at rest at 24, 48 and 72 hours

VAS on coughing (taken as on movement) at 24, 48 and 72 hours

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomized", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Participants blinded to treatment, but not personnel

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Pain assessed by participants

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk One participant withdrawn from fentanyl group

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

One participant withdrawn from the fentanyl group; therefore not in inten-
tion-to-treat

Cronin 2001  (Continued)

 
 

Methods RCT

Setting: United States of America

Funding: charity

Participants 81 patients undergoing major abdominal surgery were enrolled

Interventions Treatment groups: epidural bupivacaine 0.1%, 3 to 4 mL/h for 72 hours, alone (n = 15) or with mor-
phine (n = 15)
Control group: epidural morphine 0.1 mg/mL, 3 to 4 mL/h for 72 hours (n = 18)

Outcomes VAS scores taken as at rest (not clearly mentioned)

Vomiting (time point unclear)

Notes Epidural catheter placed at middle dermatome crossed by surgical incision

Cullen 1985 
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2 groups (epidural saline (n = 15) and no catheter (n = 18)) of participants not included in this analysis.
Instead, the epidural morphine group was divided into 2 groups to serve as comparisons for the 2 treat-
ment subgroups

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly assigned", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Double-blinded

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Double-blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk 22 participants withdrawn: 7 for mechanical problems, 4 for pain/discomfort,
2 for paraesthesia (bupivacaine alone), 3 for wet tap or hypotension and 6 for
incomplete data

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups said to be equivalent

Not in intention-to-treat

Cullen 1985  (Continued)

 
 

Methods RCT

Informed consent not mentioned

Setting: United Kingdom

Funding: charity

Participants 75 patients undergoing open cholecystectomy

Interventions Treatment group: low thoracic epidural analgesia (catheters inserted after induction and loaded with
an age-related dose of bupivacaine 0.5%) followed by intermittent boluses of 0.5% bupivacaine for 12
hours followed by intramuscular morphine on request (n = 25)

Control group: intermittent intramuscular on request (n = 25) or continuous intravenous morphine for
60 hours (n = 25)

General anaesthesia for all participants

Outcomes Pain: Participants receiving epidural bupivacaine for 12 hours had better analgesia than those receiving
morphine (P value < 0.001)

Cuschieri 1985 
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Notes No serious complications occurred in the epidural group

Data not extractable. Study authors contacted on 18 July 2014, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomized", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned, "assessed daily during the postoperative period by a single
observer"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up. 4 failed attempts at catheter insertion kept as inten-
tion-to-treat

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Cuschieri 1985  (Continued)

 
 

Methods RCT

Written informed consent obtained

Setting: Italy

Funding: unspecified

Participants 25 patients undergoing cadaveric renal transplantation

Interventions Treatment group: TEA (T12-L1) with ropivacaine 0.2% and fentanyl 2 mcg/mL for 24 hours (n = 13)

Control group: IV tramadol (n = 12)

Outcomes VAS at rest at 6 and 24 hours

VAS on movement at 6 and 24 hours

Hospital LOS

Notes  

Risk of bias

Dauri 2003 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly allocated into two groups", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up mentioned

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Dauri 2003  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Australia

Funding: unspecified

Participants 50 patients undergoing elective aortic abdominal surgery

Interventions Treatment group: TEA (T9-T10) with bupivacaine 0.5% for 62 (± 26) hours (n = 25)

Control group: IV morphine infusion (n = 25)

General anaesthesia for all participants

Outcomes Hospital LOS

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomized", no details

Davies 1993 
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Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 1 failed epidural

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Low risk Groups well balanced

In intention-to-treat

Davies 1993  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Italy

Funding: unspecified

Participants 50 adult patients of both sexes, ASA 1 and 2, scheduled for liver surgery.

Interventions Treatment group: TEA (T9-T10 or T10-T11) with ropivacaine 0.2% for 96 hours or longer (n = 25)

Control group: intrathecal morphine 0.2 mg followed by IV PCA with morphine (n = 25)

General anaesthesia for all participants

Outcomes VAS at rest at 8, 24 and 48 hours

VAS on coughing (taken as on movement) at 8, 24 and 48 hours

Notes "Patients were evaluated for post-dural puncture headache and radicular back pain; muscle weakness
and sensory deficit, as early signs of spinal cord compression caused by hematoma, were also evaluat-
ed"

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants were randomly allocated to 2 groups by a computer-generated
list

De Pietri 2006 
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Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Postoperative clinical monitoring of participants and evaluation of VAS were
managed by investigators blinded to the analgesic technique used

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Postoperative clinical monitoring of participants and evaluation of VAS were
managed by investigators blinded to the analgesic technique used

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up mentioned: "no patient was excluded from the study"

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

De Pietri 2006  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Canada

Funding: charity

Participants 16 patients undergoing elective colorectal surgery

Exclusion criteria were more than 20% loss of body weight in the past 6 months, evidence of metastatic
disease, severe cardiac and respiratory diseases, diabetes with albumin < 35 g/L and anaemia (haemo-
globin < 100 g/L)

Interventions Treatment group: thoracic (T9-T11) epidural loaded with 15 mL of 0,5% bupivacaine for a sensory
block from T4 to S5, maintained with 5 mL of 0.25% bupivacaine every hour during surgery followed by
an infusion of 0.1% bupivacaine plus fentanyl 2 mcg/mL at 8 to 15 mL/h for 48 hours after surgery (n =
8)

Control group: IV patient-controlled analgesia with morphine (n = 8)

General anaesthesia for all participants

Outcomes Pain scores at rest and on movement (coughing) at 24 and 48 hours

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "using a computer-generated randomization schedule"

Donatelli 2006 
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Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced except for age; participants in the epidural group were
older (65 vs 59 years)

Donatelli 2006  (Continued)

 
 

Methods RCT

Approved by the ethics committee

Setting: Turkey

Funding: unspecified

Participants 65 ASA 1 to 3 patients undergoing open urological surgery

Interventions Treatment group: lumbar (L2 to L3 or L3 to L4) epidural patient-controlled analgesia with bupiva-
caine (20 mL of 0.125% bupivacaine as a loading dose; n = 13) or bupivacaine plus morphine (20 mL of
0.125% bupivacaine plus morphine 2 mg as the loading dose; n = 13)

Control group: IV patient-controlled analgesia with morphine (n = 13) or tramadol (n = 13)

Outcomes Pain: Pain scores were lower with epidural bupivacaine plus morphine than with morphine or tramadol

Notes Study measured pain scores at 8 and 24 hours. Details in text insufficient for data extraction. Copy re-
ceived via interlibrary loan contains no figures or tables - just text. Journal website starts at 2011. No
address given to contact study authors

Study also includes a group given epidural bupivacaine plus tramadol (n = 13)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomized", no details

Doruk 2003 
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Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Unclear risk Not enough information for review authors to judge the report

Other bias Unclear risk Not enough information for review authors to judge the report

Doruk 2003  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Egypt

Funding: unspecified

Participants 30 ASA 1 or 2 women undergoing total abdominal hysterectomy

Exclusion criteria were history of hepatic or renal disease, myocardial infarction within the previous 6
months and general anaesthesia within the previous 3 months

Interventions Treatment group: lumbar (L3-L4 or L4-L5) epidural with 3 mL of 2% lidocaine as a test dose followed
by 9 mL of 0.25% bupivacaine for a sensory level at T10, and 5 mL every hour thereafter (n = 15)

Control group: IV patient-controlled analgesia with morphine (n = 15)

General anaesthesia for all participants

Outcomes Pain at 30 minutes after surgery: 1.4 ± 1.3 vs 2.4 ± 1.4

Notes No outcomes of interest measured at our selected time points

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "randomly allocated", no details

Allocation concealment
(selection bias)

Low risk Not mentioned

El-Refai 2003 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

El-Refai 2003  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Egypt

Funding: unspecified

Participants 50 ASA 2 type 2 diabetic patients undergoing open cholecystectomy with negative stress exercise test
and at least 2 cardiac risk factors preoperatively

Exclusion criteria were history of coronary heart disease; hypertension; respiratory, renal or hepatic in-
sufficiency; or contraindication to epidural analgesia

Interventions Treatment group: thoracic (T7-T8 and advanced 3 cm) epidural analgesia with 15 mL of 0.2% ropiva-
caine and fentanyl 2 mcg/mL followed by 5 to 8 mL/h of 0.1% ropivacaine plus fentanyl 1 mcg/mL at 5
to 8 mL/h for 24 hours (n = 25)

Control group: IV patient-controlled analgesia with morphine (n = 25)

General anaesthesia for all participants

Outcomes Pain: less pain with epidural analgesia

Notes Results not extractable. Study authors contacted on 15 June 2014, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "block-wise balanced randomization"

Allocation concealment
(selection bias)

Low risk "on cards sealed into opaque envelopes", "opened after taking decision to op-
erate"

Elkaradawy 2011 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "neutral observer blinded with anaesthetic and analgesic techniques"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Low risk Groups well balanced

Elkaradawy 2011  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Turkey

Funding: unspecified

Participants 30 ASA 1 or 2 patients aged between 18 and 60 years scheduled for laparoscopic cholecystectomy

Interventions Treatment group: TEA (T11-T12) with bupivacaine 0.125% and fentanyl for 48 hours (n = 15)

Control group: IV fentanyl infusion (n = 15)

General anaesthesia and nausea/vomiting prophylaxis for all participants

Outcomes Vomiting. No participants in either group experienced vomiting (effect not estimable)

Notes No incidence of motor blockade from epidural infusions

Study authors contacted for additional information on 15 June 2014, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly divided into 2 groups", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Erol 2008 
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Erol 2008  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Sweden

Funding: governmental

Participants 26 patients (ASA physical status 1 to 2) in the age group 50 to 75 years, undergoing elective radical
retropubic prostatectomy

Interventions Treatment group: TEA (T10-T12) with ropivacaine 0.2% and sufentanil 1 mcg/mL for 48 hours (n = 12)

Control group: IV PCA with morphine (n = 14)

General anaesthesia for all participants

Outcomes VAS scores at rest at 8, 24 and 48 hours

VAS scores on movement at 8, 24 and 48 hours

Notes NCT01367418

All participants in Group E received an epidural catheter successfully; no complications were associat-
ed with catheter insertion

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Group randomization and concealed allocation was done using cards insert-
ed into opaque, sealed envelopes by an independent person not involved in
the study"

Allocation concealment
(selection bias)

Low risk "Group randomization and concealed allocation was done using cards insert-
ed into opaque, sealed envelopes by an independent person not involved in
the study"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk "The study was only blinded to laboratory personnel involved in biochemical
assays"

Fant 2013 
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk "The study was only blinded to laboratory personnel involved in biochemical
assays"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 1 opioid based regimen patient switched to non steroid anti-inflammatory
drugs

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

Not in intention-to-treat

Fant 2013  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Egypt

Funding: unspecified

Participants 34 ASA 1 or 2 Child A cirrhotic patients aged 25 years or older, undergoing major liver resection for tu-
mour removal

Exclusion criteria included failure of surgery to proceed as planned, development of postoperative
complications limiting assessment, objection to an epidural catheter or inability to use PCA pump,
postoperative need for mechanical ventilation, contraindication to regional technique such as infec-
tion and anatomical spinal abnormality and pre-existing severe pulmonary or psychiatric disease

Interventions Treatment group: patient-controlled thoracic (T11-T12) epidural with bupivacaine 0.125% and fen-
tanyl 2 mcg/mL, basal infusion 6 mL/h plus 15-minute boluses of 3 mL on demand, started within 2
hours of induction (n = 17). Mean time for epidural catheter stay was 5.88 ± 1.27 days before removal

Control group: IV PCA with fentanyl (n = 17)

All surgeries were performed with participants under standardized general anaesthesia

Outcomes VAS scores on movement (cough) at 8, 24, 48 and 72 hours after surgery

Notes 4 out of 17 participants in the epidural group reported bilateral lower limb numbness during the first
postoperative day in the PCEA group, owing to the established epidural block, but only 1 participant
developed moderate motor block; in this sole case, the epidural infusion was stopped with close fol-
low-up of motor status. No clinical manifestations suggesting epidural haematoma

Study authors contacted for additional information on 12 April 2015, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly allocated" (abstract)

Fayed 2014 
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Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

Not in intention-to-treat

Fayed 2014  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: United States of America

Funding: departmental

Participants Women 18 years of age and older undergoing abdominal surgery by laparotomy for a gynaecological
disorder

Interventions Treatment group: PCEA (TEA at T6-T12) with bupivacaine 0.05% and morphine 0.1 mg/mL (n = 67)

Control group: IV PCA with morphine (n = 68)

General anaesthesia and IV ketorolac for 48 hours for all participants. Exact duration not specified

Outcomes VAS scores on movement (cough taken as movement) at 24, 48 and 72 hours

Notes Study was stopped early because the stopping criteria for efficacy were met by our primary endpoint

Overall malfunction rate of thoracic epidural in this study was only 1.5%

Study authors contacted for additional information on 15 June 2014, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomized", no details

Ferguson 2009 
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Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Study was not blinded because of ethical issues involved in placing a “sham”
epidural catheter in half of study participants

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Study was not blinded because of ethical issues involved in placing a “sham”
epidural catheter in half of study participants

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 18 women were randomized, but data were discarded (11 PCEA group and 7
PCA group). Reasons data were discarded included the following: 7 (5 PCEA
group and 2 PCA group) withdrew from the study after randomization, and
8 did not undergo initial planned surgical intervention (4 PCEA group and 4
PCA group). In addition, 3 participants were not eligible because they did not
meet the inclusion criteria for the following reasons: underwent laparoscopic
surgery (2 participants) and had a history of alcohol abuse (1 participant)

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Groups were followed for all primary and secondary endpoints and were
analysed initially as randomized (intent-to-treat principle). Only 3 women
were switched to an alternative medication or intervention for pain (2 epidural
local anaesthetic group; 1 opioid group)

Ferguson 2009  (Continued)

 
 

Methods RCT

Approved by ethics committees (multi-centre) and written informed consent obtained

Setting: United States of America

Funding: industry

Participants Adult patients aged 18 years or older with ASA 1 to 3, who were scheduled to undergo total abdominal
hysterectomy, prostatectomy or colon resection under general anaesthesia

Exclusion criteria were pregnancy or lactation, any present or past disease or condition or prior post-
surgical complication that might increase the risk associated with surgery or risk of post-surgical com-
plications, sleep disorder (e.g. sleep apnoea, narcolepsy, excessive daytime sleepiness) and history of
substance abuse. Patients who underwent treatment with clonidine or daily opioids for longer than 7
days before enrolment or who used any long-acting opioid, ketorolac or cyclo-oxygenase 2 inhibitor for
48 hours before surgery were excluded

Interventions Treatment group: epidural catheter at an unspecified level. Test dose with 3 mL of 1.5% lidocaine with
epinephrine 5 mcg/mL. Bupivacaine 0.25% 20 mL before surgical incision plus extended-release mor-
phine 15 mg injected 15 (28 enrolled/28 analysed), 30 (30 enrolled/28 analysed) or 60 minutes (29 en-
rolled/22 analysed) after bupivacaine dose. Catheters were removed at the end of surgery. IV PCA with
fentanyl after surgery

Gambling 2009 
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Control group: epidural catheter at an unspecified level. Test dose at the discretion of the attending
anaesthesiologist. Extended-release epidural morphine 15 mg. Catheters were removed at the end of
surgery. IV PCA with fentanyl after surgery (29 enrolled/27 analysed)

General anaesthesia for all participants

Outcomes VAS scores on movement at 8, 24 and 48 hours after surgery

Vomiting

Notes Study also included a group given bupivacaine alone not retained for this review

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "computerized randomization system"

Allocation concealment
(selection bias)

Low risk "Patient numbers were assigned by the study-site pharmacist using an interac-
tive voice recognition system"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Study medications were prepared and administered by unblinded pharmacists
and anaesthesiologists, respectively, none of whom were involved in study as-
sessments

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Blinded assessors

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 16 participants withdrew from the study early because of withdrawal of con-
sent (n = 2), loss to follow-up (n = 1), change in surgery (n = 2) or other reasons
(n = 11, all unique reasons such as bleeding risk, investigator withdrawal and
unsuccessful epidural catheterization). 15 of these participants did not receive
study drug (extended-release morphine or placebo) and were excluded from
analyses

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

Not in intention-to-treat

Gambling 2009  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: United Kingdom

Funding: unspecified

Participants 21 adult patients with ASA status 1 or 2, aged between 20 and 74 years and undergoing upper abdomi-
nal surgery

George 1994 
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Interventions Treatment group: TEA (T7-T8 or T8-T9 and catheter threaded 3 cm in) with bupivacaine 0.2% and fen-
tanyl 10 mcg/mL for 24 hours (n = 10)

Control group: IV PCA with morphine (n = 11)

General anaesthesia for all participants

Outcomes Vomiting

Notes No motor blockade

Study authors contacted for additional information on 18 July 2014, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly allocated", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

George 1994  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Romania

Funding: unspecified

Participants 70 patients older than 70 years of age and undergoing major abdominal surgery (gastrointestinal main-
ly). Criteria for inclusion of patients in the study were age over 70 years, ASA physical status 1 to 3, ma-
jor abdominal surgery, normal preoperative neurological status and Abbreviated Mental Test score ≥ 8

Interventions Treatment group: TEA/LEA with bupivacaine 0.125% and sufentanil 5 mcg/mL started before surgery
and kept for 79 hours (n = 35 randomized; 33 analysed)

Gherghina 2010 
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Control group: IV PCA with morphine (n = 35 randomized; 31 analysed)

General anaesthesia with propofol, sufentanil, sevoflurane and atracurium. Rescue analgesia (VAS > 3)
with paracetamol (1 G IV) or ketoprofen 100 mg IV

Outcomes Time to return of intestinal transit (taken as time to first flatus)

Notes Study authors contacted on 23 June 2015, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "randomisation table"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Six participants lost to follow-up: 4 in the epidural group and 2 in the opi-
oid-based regimen group

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

Not in intention-to-treat

Gherghina 2010  (Continued)

 
 

Methods Randomized prospective study

Written informed consent obtained

Setting: Italy

Funding: unspecified

Participants 50 ASA 2 to 4 patients undergoing gastrointestinal abdominal surgery for colorectal cancer

Interventions Treatment group: continuous epidural thoraco-lumbar anaesthesia for 96 hours with bupivacaine
0.125% and morphine during the first 48 hours, and bupivacaine 0.125% only in the following 48 hours
(n = 25)

Control group: continuous analgesic intravenous therapy for 96 hours (with morphine and ketorolac in
the first 48 hours and ketorolac only in the following 48 hours) (n = 25).

Giannoni 1999 
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General anaesthesia for surgery for all participants with thiopental, fentanyl, nitrous oxide, isoflurane
and pancuronium (Group general anaesthesia) or atracurium (Group general anaesthesia plus epidur-
al)

Outcomes Time to first faeces

Postoperative analgesia VAS scores at 6, 24, 48 and 72 hours. Results at 72 hours for one group were 0
for the mean and 0 for SD; a value of 0.001 for SD was entered for analysis purposes. At 96 hours, the re-
sult was 0 for all participants (not included in the analysis)

Vomiting (during hospital stay)

Anastomotic leak

Length of hospital stay

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomized", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Giannoni 1999  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Turkey

Funding: unspecified

Participants 46 non-diabetic patients aged between 18 and 65 years who were scheduled for living-related renal
transplantation

Hadimioglu 2012 
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Interventions Treatment group: LEA (L1-L2) with 14 to 18 mL of bupivacaine 0.5% during surgery and morphine after
surgery (n = 21)

Control group: IV PCA with morphine (n = 25)

General anaesthesia for all participants

Outcomes Hospital LOS

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Reason for exclusion provided

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

Participants who needed a blood transfusion owing to extreme haemorrhage
or with severe haemodynamic instability intraoperatively, as well as those
with problems with the epidural catheter, were excluded from the study

Hadimioglu 2012  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Australia

Funding: charity

Participants 30 consecutive patients aged 18 to 74 years, ASA 1 to 3, undergoing elective abdominal (gastrointesti-
nal) surgery and suitable for epidural anaesthesia

Handley 1997 
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Interventions Treatment group: LEA with bupivacaine 0.5% intraoperatively only, IV PCA with morphine after
surgery (n = 15)

Control group: IV PCA with morphine after surgery (n = 15)

General anaesthesia for all participants

Outcomes VAS scores at rest at 24 hours

VAS scores on coughing at 24 hours

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Patients were randomized by computer"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk "A sham epidural was not performed in the general anaesthesia group, hence
neither group of patients was blinded to treatment", "At the end of surgery, the
epidural catheter was removed from those patients in the general anaesthe-
sia-epidural group so that all assessments in the post anaesthetic period"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "A sham epidural was not performed in the general anaesthesia group, hence
neither group of patients was blinded to treatment", "At the end of surgery, the
epidural catheter was removed from those patients in the general anaesthe-
sia-epidural group so that all assessments in the post anaesthetic period"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up mentioned

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced except for age

Handley 1997  (Continued)

 
 

Methods RCT

Study was conducted with approval of the local ethics committee, and written informed consent was
obtained from patients

Setting: Germany

Funding: governmental

Participants 55 ASA 1 to 3 patients, 18 years of age and older, scheduled for elective major abdominal surgery via
midline incision (part I: prostatectomy, cystectomy, hysterectomy, hemicolectomy (n = 30); part II:
prostatectomy (n = 25)) were included

Heurich 2007 

Epidural local anaesthetics versus opioid-based analgesic regimens for postoperative gastrointestinal paralysis, vomiting and pain a�er
abdominal surgery (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

92



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Interventions Part I: epidural versus intravenous analgesia

Treatment group: TEA (T11–L1) or LEA (L1–L3) with the catheter advanced 2 to 3 cm into the epidural
space. Bupivacaine 0.5% during surgery and bupivacaine 0.0625% to 0.125% and fentanyl 2 to 4 mcg/
mL for 48 hours, adjusted for VAS scores at rest of 3 or less (n = 10)

Control group: IV PCA with piritramide (n = 9)

All participants received general anaesthesia

Part II

Treatment group: TEA or LEA (T10–L2) with bupivacaine 0.25% to .0.5% during surgery and PCEA with
bupivacaine 0.125% for 24 hours after surgery (n = 9)

Control group: epidural fentanyl for 24 hours (n = 10)

All participants received general anaesthesia

Outcomes Part I

VAS scores at rest and on movement at 6, 24 and 48 hours

Part II

VAS scores at rest and on movement at 6 and 24 hours

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A randomization list was generated by our department of statistics, together
with numbered envelopes

Allocation concealment
(selection bias)

Low risk Numbered envelopes. "After obtaining written informed consent from the pa-
tients by the investigator, the patient was allocated to one of two treatments
according to the randomization"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk The investigator assessing histological outcomes was blinded to the treatment
regimen

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Large number of exclusions (see below)

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk During each part of the study, the 2 groups of participants were similar with re-
spect to weight, age, sex and duration of surgical procedures

Not in intention-to-treat

Heurich 2007  (Continued)
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Part I: 11/36 excluded from analysis

Part II: 6/29 excluded from analysis

Participants with dislocated catheters were excluded

Heurich 2007  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained.

Setting: Denmark

Funding: industry

Participants 100 patients aged 50 years or older and scheduled for elective major abdominal procedures

Interventions Treatment group: LEA (L1 to L2) with etidocaine intraoperatively and bupivacaine 0.5% for 24 hours
after surgery. Morphine for 3 to 72 hours after surgery (n = 44)

Control group: systemic IM morphine (4 to 8 mg every 4 to 6 hours) postoperatively (n = 50)

General anaesthesia for all participants

Outcomes Time to first flatus

Time to first faeces

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Randomised", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No other loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

Hjortsø 1985a 
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Not in intention-to-treat: For 2 participants, it was not possible to place the
catheter, dura puncture was accidentally performed in 2 participants and an-
other 2 participants lost their catheters during the immediate postoperative
period

Hjortsø 1985a  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Denmark

Funding: industry

Participants 20 patients undergoing elective major abdominal surgery (bowel or gastric resection and 1 cholecys-
tectomy)

Interventions Treatment group: epidural anaesthesia with 1.5% etidocaine during surgery and bupivacaine 0.5% bo-
lus for 24 hours after surgery. In addition, extradural morphine 4 mg was administered every 12 hours
from 3 to 72 hours after skin incision (n = 10)

Control group: systemic morphine (n = 10)

Outcomes VAS at 24, 48 and 72 hours (average pain experienced during the preceding 24 hours) taken as at rest

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomized into two groups", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up or epidural failure mentioned

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Hjortsø 1985b 
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Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Korea

Funding: unspecified

Participants 50 ASA 1 or 2 female patients, aged 29 to 57 years, scheduled for elective laparoscopic total hysterecto-
my

Interventions Treatment group: LEA (L1-L2 with catheter inserted 5 cm cranially) and PCEA with lidocaine 1% and
morphine 0.1 mg/mL during surgery and for 48 hours after surgery (n = 25)

Control group: IV PCA with fentanyl and ketorolac for 48 hours (n = 25)

General anaesthesia for all participants

Outcomes VAS 6 and 24 hours (unspecified, taken as at rest)

Vomiting

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "The randomisation schedule was computer-generated"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Hong 2008 

 
 

Methods RCT

Hu 2006 
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Informed consent obtained

Setting: China

Fundong: departmental resources

Participants 120 patients scheduled for lower abdominal surgery under general anaesthesia

Exclusion criteria were reoperation, severe inflammation and immunological disease

Interventions Treatment group: epidural analgesia (T12-L1; installed before surgery) with bupivacaine 0.1% and fen-
tanyl 2 mcg/mL through patient-controlled epidural analgesia: bolus 3 mL, lockout time 10 minutes,
basal rate 6 mL/h (n = 40), duration 48 hours

Control groups: IM pethidine on request (n = 40) or IV PCA with morphine (n = 40)

General anaesthesia for all participants

Outcomes Pain scores at rest and on coughing (taken as on movement) at 24 and 48 hours

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly divided", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up. No failed epidural mentioned

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Hu 2006  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Germany

Hubler 2001 
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Funding: unspecified

Participants 121 patients aged 18 to 80 years with ASA physical status grade 1 to 3 who were scheduled to
undergo major urological surgery (radical prostatovesiculectomy, retroperitoneal or transperitoneal
nephrectomy, cystectomy, retroperitoneal lymphadenectomy)

Interventions Treatment groups: TEA (T8-T12) with 0.25% bupivacaine (group B; n = 22) or 0.2% ropivacaine (group
R; n = 23) for 72 hours

Control group: 0.5 mcg/mL of sufentanil only (group S; n = 22) for 72 hours. This group was split in half
for comparison

General anaesthesia for all participants

Outcomes VAS scores at rest at 8, 24, 48 and 72 hours

VAS scores on coughing (taken as on movement) at 8, 24, 48 and 72 hours

Notes For VAS scores, results are provided as means and pooled SDs. Those pooled SDs were retained

Study includes 2 other groups: 0.25% bupivacaine with 0.5 mcg/mL sufentanil (group BS), and 0.2%
ropivacaine with 0.5 mcg/mL sufentanil (group RS), not retained

"A high percentage of patients in the groups who received the local anaesthetic bupivacaine experi-
enced some degree of muscular impairment", "Drowsiness was very common in all groups during the
first 24 hours and highest in the groups that received epidural sufentanil (groups BS, RS and S)"

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Randomised", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "a staK anaesthesiologist not directly involved in the study prepared study so-
lutions"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "a staK anaesthesiologist not directly involved in the study prepared study so-
lutions"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Data on participants who withdrew their consent to participate in the study
before the follow-up period was completed were included in the analysis up to
the time point of their withdrawal. 12 were excluded because of protocol viola-
tions

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Retained groups well balanced

Data on participants who withdrew their consent to participate in the study
before the follow-up period was completed were included in the analysis up to
the time point of their withdrawal. 12 were excluded because of protocol viola-
tions

Hubler 2001  (Continued)
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Not in intention-to-treat
Hubler 2001  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: France

Funding: charity

Participants 150 patients scheduled for major abdominal cancer surgery through a midline incision were included

Interventions Treatment group: TEA (T11-T12) with bupivacaine intraoperatively and morphine alone postopera-
tively until postoperative day 5 (n = 74)

Control group: morphine 10 mg SC every 4 hours on demand (n = 72)

General anaesthesia for all participants

Outcomes Time to first flatus

VAS scores at 24, 48 and 72 hours (during the prior 24 hours, taken as at rest)

Notes Study authors contacted 1 July 2014

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Allocated to one of two treatment groups". To avoid imbalance between the
numbers of participants with a previous history of respiratory disease in the 2
treatment groups, randomization was stratified for this factor

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk An epidural catheter was inserted into the subcutaneous tissue in such a way
that it could not be distinguished from an epidural catheter positioned in
the epidural space. Saline solution injections (2 mL) were given through this
catheter twice daily. Saline solution and morphine syringes were filled and la-
belled by the hospital pharmacy. Nurses in charge of participants did not know
the nature of the contents of the syringes

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk An epidural catheter was inserted into the subcutaneous tissue in such a way
that it could not be distinguished from an epidural catheter positioned in
the epidural space. Saline solution injections (2 mL) were given through this
catheter twice daily. Saline solution and morphine syringes were filled and la-
belled by the hospital pharmacy. Nurses in charge of participants did not know
the nature of the contents of the syringes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 4 participants were excluded for the following reasons: early surgical compli-
cations (n = 2), unsuccessful respiratory weaning (n = 1), associated thoracoto-
my (n = 1)

Jayr 1988 
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Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

Not in intention-to-treat

Jayr 1988  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: France

Funding: charity (plus a contribution from the industry)

Participants 163 patients undergoing elective major abdominal surgery for cancer via midline or bilateral subcostal
incision

Interventions Treatment group: TEA (T7-T11) inserted before surgery. Used intraoperatively and postoperatively.
Bupivacaine for surgery and bupivacaine 0.125% plus morphine for postoperative analgesia for 5 days
(n = 78)

Control group: morphine infusion through a subcutaneous catheter for 5 days (n = 75)

General anaesthesia for all participants

Outcomes VAS scores at rest at 24, 48 and 72 hours

VAS scores on coughing at 24, 48 and 72 hours (taken as on movement)

Hospital LOS

Notes Recovery of intestinal gas transit occurred earlier in the EP group than in the SC group (P value < 0.05).
Data expressed as cumulative % of participants with recovery from day 2 to day 5

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Stratified by history of bronchopulmonary disease

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Subcutaneous catheter located and dressed as an epidural. Solutions filled
and labelled by the pharmacy

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Subcutaneous catheter located and dressed as an epidural. Solutions filled
and labelled by the pharmacy

Incomplete outcome data
(attrition bias) 

Low risk 10 participants excluded from analysis: early postoperative complications (n
= 4), ventilator dependence (n = 1), associated thoracotomy (n = 1), intraoper-

Jayr 1993 

Epidural local anaesthetics versus opioid-based analgesic regimens for postoperative gastrointestinal paralysis, vomiting and pain a�er
abdominal surgery (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

100



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

All outcomes ative anaphylaxis (n = 1) and surgery cancelled after randomization (n = 3) - 4
from the epidural group

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced except that more smokers were included in the subcuta-
neous group

Not in intention-to-treat

Jayr 1993  (Continued)

 
 

Methods RCT

Ethics committee approval and written informed consent obtained from each patient

Setting: France

Funding: industry

Participants 141 ASA 1 to 3 patients aged 18 to 75 years and weighing 50 to 110 kg undergoing elective open major
abdominal (urological, gynaecological or gastrointestinal)

Interventions Treatment group: TEA (T12-L1; level according to surgical site) with 0.2% ropivacaine started after
surgery and kept for 24 hours (n = 38)

Control group: IV PCA with morphine (n = 46)

General anaesthesia for all participants

Outcomes Vomiting

Notes A third group with epidural ropivacaine plus IV morphine was not retained

Study authors contacted for additional information; referred us to AstraZeneca, which did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Randomisation code envelopes"

Allocation concealment
(selection bias)

Low risk Envelopes opened just before preparation for anaesthesia

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 

Low risk 11 losses to follow-up

Jayr 1998 
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All outcomes

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk More women in the PCA group

Not in intention-to-treat

Jayr 1998  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained from each patient

Setting: Denmark

Funding: charity

Participants 60 ASA 1 or 2 women aged 18 to 75 years undergoing elective abdominal hysterectomy through a Phan-
nenstiel or median incision

Interventions Treatment groups: TEA with lidocaine intraoperatively only (n = 20) or TEA with lidocaine intraopera-
tively and bupivacaine 0.2% for 24 hours after surgery (n = 20)

Control group: no epidural (n = 20)

General anaesthesia, paracetamol, ketorolac and IM (?) morphine for all participants

Outcomes Time to first flatus

Time to first faeces

Notes Study authors contacted on 27 June 2014, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated

Allocation concealment
(selection bias)

Low risk Sealed envelopes

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Blinding between the 2 epidural groups only

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Blinding between the 2 epidural groups only

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 7 participants excluded after randomization; replaced with new sealed en-
velopes

Jorgensen 2001 
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Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Low risk Groups well balanced

Jorgensen 2001  (Continued)

 
 

Methods RCT

Approval was obtained from the research ethics board. All patients gave written informed consent to
participate before enrolling in the study

Setting: Canada

Funding: governmental

Participants Patients with American Society of Anesthesiologists (ASA) physical status 1 to 3, age between 19 and
75 years, weight between 45 and 90 kg, height between 150 and 175 cm, body mass index ≤ 30, able to
speak and read English, scheduled for major gynaecological surgical procedures by laparotomy (hori-
zontal or midline incision)

Interventions Treatment groups: LEA (L2-L3 or L3-L4 with the catheter advanced 3 to 4 cm past the tip of the needle)
with lidocaine 2%, epinephrine 5 mcg/mL and fentanyl 4 mcg/kg before (n = 45) or after (n = 49) the in-
cision

Control group: sham epidural procedure (n = 47). This group was split in half for comparison with each
subgroup

General anaesthesia and IV PCA with morphine for 48 hours for all participants

Outcomes VAS scores at rest at 6, 24 and 48 hours

VAS scores on movement at 24 and 48 hours

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A randomization schedule was computer-generated by a biostatistician (not
otherwise involved in the study) and was provided to the hospital pharma-
cist, who prepared and dispensed drugs for clinical trials. The randomization
schedule specified the group (1, 2 or 3) to which each prospective participant
would be allocated upon enrolment in the trial

Allocation concealment
(selection bias)

Low risk An opaque envelope containing participant number and group assignment
was prepared,
sealed and numbered for each participant by the hospital pharmacist

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk A standard volume of lidocaine, fentanyl and preservative-free saline for
epidural and intravenous administration was prepared in separate syringes,
coded for blinding purposes, numbered and dispensed by the hospital phar-
macy on the day of surgery. The pharmacist who dispensed study medica-
tions was not involved in any other aspect of the study. The anaesthesiolo-
gist in charge of the case was aware of group allocation for control group par-
ticipants and was not involved in postoperative management or data collec-
tion. Sham epidural catheter: "The anaesthesiologist went through all the mo-

Katz 2003 

Epidural local anaesthetics versus opioid-based analgesic regimens for postoperative gastrointestinal paralysis, vomiting and pain a�er
abdominal surgery (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

103



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

tions of placing an epidural catheter, including prepping and cleansing the
skin, infiltrating the skin and interspinous regions with 2–3 ml lidocaine (2%),
applying pressure as if inserting the needle, simulating loss of resistance, and
threading of the catheter. The epidural needle was removed, and the exposed
length of catheter was wrapped in gauze and taped to the patient’s back. A test
dose of 3–5 ml normal saline was injected into the catheter that drained into
the gauze"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk All participants and personnel involved in participant management and data
collection were unaware of the group to which the participant had been allo-
cated. The anaesthesiologist in charge of the case was aware of group alloca-
tion for control group participants and was not involved in postoperative man-
agement or data collection

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 11 withdrawn from the analysis - 5 could not have the epidural catheter
placed. In addition, 7 participants were withdrawn during surgery owing to in-
traoperative protocol violations, and 4 were withdrawn after surgery owing to
apnoea and chest wall rigidity upon extubation requiring reintubation, faulty
PCA equipment and nausea and back pain

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced, except larger number of participants with pain history
in the post-incisional group

Not in intention-to-treat

Katz 2003  (Continued)

 
 

Methods RCT

Approved by the ethics committee

Setting: Germany

Funding: unspecified

Participants 74 patients undergoing urological surgery through a lower abdominal incision

Interventions Treatment group: lumbar (L3-L4; catheter advanced 3 to 4 cm) epidural analgesia with 4 mL of mepi-
vacaine 2% plus epinephrine as a test dose followed by 10 to 16 mL of 0.5% bupivacaine plus 5 to 8 mL
every 90 to 120 minutes intraoperatively, and 0.25% bupivacaine for 6 hours after surgery followed
by 0.175% bupivacaine at 8 mL/h thereafter for 36 hours plus IV patient-controlled analgesia with pir-
itramide (n = 37)

Control group: IV patient-controlled analgesia with priritramide (n = 37)

Outcomes Time to first faeces: First bowel movement occurred between postoperative days 3 and 5 with no differ-
ences noted between the 2 groups

Pain on a 6-degree scale: Participants in the epidural group had lower pain scores during the first 8
hours

Notes Data not extractable; study authors contacted on 23 June 2015, and informed us that original data
were no longer available

Risk of bias

Kentner 1996 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomized", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 1 participant given epidural analgesia excluded for catheter dislodgement; 1
participant given opioid analgesia excluded for incomplete data

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

Not in intention-to-treat

Kentner 1996  (Continued)

 
 

Methods RCT

Approved by the medical ethics committee and informed consent obtained from all patients and their
families

Setting: Japan

Funding: unspecified

Participants 46 patients, ranging in age from 36 to 77 years, who were diagnosed as having schizophrenia by Diag-
nostic and Statistical Manual of Mental Disorders and scheduled for elective lower abdominal surgery in-
cluding colectomy, hemicolectomy or sigmoidectomy for malignant tumours

Interventions Treatment group: TEA (T9-T10 with the catheter threaded 3 cm passed the needle tip) with bupiva-
caine 0.25%. A bolus was given before surgery; the infusion was started after surgery and was main-
tained for 72 hours (n = 23)

Control group: IV 4 mcg/kg buprenorphine and continuous infusion of 0.6 mcg/kg/h buprenorphine
for 96 hours (n = 23)

General anaesthesia for all participants

Outcomes VAS scores at 6, 24, 48 and 72 hours (taken as at rest)

Time to first flatus (hours)

Time to first faeces (hours)

Kudoh 2001 
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Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomization was performed via computer-generated codes

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Kudoh 2001  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: India

Funding: unspecified

Participants 48 ASA 1 or 2 patients aged between 20 and 70 years undergoing major abdominal surgery

Interventions Treatment group: TEA (T12-L1 with the catheter advanced 3 cm passed the needle tip) with bupiva-
caine 0.25% started after the end of surgery (n = 16)

Control group: TEA with morphine 0.02 mg/mL (n = 16)

General anaesthesia for all participants

Outcomes VAS (visual analogue) scores at 22 (taken as 24 hours) and 40 (taken as 48 hours) (taken as at rest)

Notes One group with a combination of bupivacaine and morphine - not retained

Duration of treatment unspecified - taken as 48 hours (i.e. equivalent to measurements)

Risk of bias

Kumar 2004 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "at random", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "double-blind"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "double-blind"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Type of surgery not mentioned

Unilateral sensory impairment and motor weakness in 3/16 participants, re-
tained in their group

Kumar 2004  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Canada

Funding: unspecified

Participants 20 patients undergoing elective open resection of localized, non-metastatic colorectal carcinoma

Exclusion criteria were evidence of metastatic disease, congestive heart failure, hepatic disease or dia-
betes; serum albumin < 35 g/L or anaemia (haemoglobin 100 g/L); and drugs known to have metabolic
effects, such as corticosteroids or beta-blockers

Interventions Treatment group: thoracic epidural analgesia (T9-T11) with bupivacaine 0.5% for a sensory level from
T4 to L3 before the surgical incision, bupivacaine 0.25% during surgery and bupivacaine 0.1% plus fen-
tanyl 2 mcg/mL after surgery for at least 48 hours (n = 10)

Control group: IV PCA with morphine (n = 10)

General anaesthesia for all participants

Outcomes VAS scores at rest and on movement at 24 and 48 hours

Notes  

Lattermann 2007 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomized", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk "Both anaesthesiologist (TS, RL) and surgeon (SM) were aware of the individ-
ual patient’s group assignment"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk "Both anaesthesiologist (TS, RL) and surgeon (SM) were aware of the individ-
ual patient’s group assignment"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk No missing information

Other bias Low risk Both groups were homogeneous with respect to type of surgery (epidural
group: 8 sigmoid colectomy,
2 hemicolectomy; intravenous analgesia group: 7 sigmoid colectomy, 2 hemi-
colectomy)

Lattermann 2007  (Continued)

 
 

Methods RCT

Approved by the ethics committee and consent obtained

Registration number: NCT 18926278

Setting: United Kingdom

Funding: departmental

Participants Patients with colorectal disease (benign or malignant) who required a laparoscopic large bowel resec-
tion that did not involve a stoma or perineal dissection were considered for the trial

Interventions Treatment group: TEA (T9-T12) with bupivacaine 0.15% and fentanyl 2 mcg/mL for 48 hours (n = 30)

Control group: IV PCA with morphine (n = 30)

General anaesthesia for all participants

Outcomes Time to first faeces

VAS scores on movement/coughing (whichever worst), evening (taken as 6 to 8 hours), 24 hours

Leak

Levy 2011 
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Hospital LOS (from the start of surgery)

Notes Study also includes a group with spinal analgesia, not retained in our analysis

Study authors contacted for additional information on 21 July 2014, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomization code was created by an independent company, which used a
computer randomization programme to generate the sequence, then placed
the appropriate analgesic regimen in sequentially numbered opaque en-
velopes

Allocation concealment
(selection bias)

Low risk The randomization code, which was kept in an opaque envelope in an oK-site
building, was opened after consent was obtained

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 99 included and 91 completed the trial

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced except higher body weight for the opioids group

Not in intention-to-treat

Levy 2011  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Switzerland

Funding: unspecified

Participants 19 women with ASA 1 to 2 undergoing abdominal hysterectomy

Interventions Treatment group: lumbar epidural analgesia with bupivacaine and fentanyl adjusted to keep the par-
ticipant free of pain (n = 9)

Control group: IV morphine PCA (n = 9)

All participants were given a propofol-based general anaesthesia

Licker 1994 
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Outcomes VAS scores at 8 and 24 hours (taken as at rest; not clearly written)

Notes No complications occurred in any participants during the hospital stay

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomly assigned, no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Initially, 10 participants in the epidural group; 1 excluded because of failure of
a device required for the main objective of the study

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

Initially, 10 participants in the epidural group; 1 excluded because of failure of
a device required for the main objective of the study. Therefore, not in inten-
tion-to-treat

Licker 1994  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Greece

Funding: unspecified

Participants 50 patients with coronary artery disease scheduled for elective upper abdominal surgery for non-vas-
cular disease

Exclusion criteria were preoperative electrocardiogram that interfered with accurate diagnosis of my-
ocardial ischaemia (bundle branch block, le$ ventricular hypertrophy with strain pattern, ventricu-
lar ectasia), valvular heart disease, prior digoxin therapy, contraindication to insertion of an epidural
catheter, localized infection, septicaemia, preoperative coagulopathy, neurological disease) and partial
oxygen pressure < 60 mm Hg

Limberi 2003 

Epidural local anaesthetics versus opioid-based analgesic regimens for postoperative gastrointestinal paralysis, vomiting and pain a�er
abdominal surgery (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

110



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Interventions Treatment group: thoracic or lumbar (T12-L1 or L1-L2) epidural analgesia tested with 2 mL of 2% lido-
caine with epinephrine 5 mcg/mL, followed by 7 to 15 mL of 0.5% bupivacaine for a sensory level from
T4 to L5 at 20 minutes before surgical incision and morphine 2 mg at skin closure (n = 25)

Control group: IV morphine (n = 25)

General anaesthesia for all participants

Outcomes Pain: Epidural group had better pain control

Notes No outcome of interest available at our selected time points. VAS scores provided are computed scores
for 24-hour periods. Study authors contacted on 23 February 2016. Data are no longer available

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "table of random numbers"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Limberi 2003  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: United States of America

Funding: charity (plus a contribution from industry)

Participants 54 ASA 1 to 3 patients undergoing elective partial resection of the colon

Interventions Treatment group: TEA (T8-T9 or T9-T10; catheter threaded 3 cm) with bupivacaine 0.15%, 10 mL/h for
various times (n = 14) or combinations of epidural morphine 0.03 mg/mL + bupivacaine 0.1%, 10 mL/h
for various times (n = 14)
Control group: postoperative epidural morphine 0.05 mg/mL 10 mL/h for various times (n = 12)

Liu 1995 
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Analgesia at rest was titrated to a verbal pain score < 5/10 (0 = no pain, 10 = worst
possible pain) with an epidural injection of fentanyl 50 micrograms followed by an increase in the
epidural infusion
of 2 mL/h every hour as needed. Therefore, all participants received epidural opioids, and the 2 groups
with bupivacaine were fused to be compared with the control group

Length of epidural infusion taken as ≥ 48 hours, although not clearly stipulated

Outcomes Time of first flatus

VAS scores at movement at 24, 48 and 72 hours

Hospital LOS

Anastomotic leakage

Notes One group with postoperative IV PCA morphine not retained for analysis

Groups B and MB were ready for discharge an average of 35 hours earlier (95% confidence interval for
difference ranges from 27 to 49 hours) than groups M and P

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Separate randomization tables were prepared for each institution. Random-
ization was stratified by planned le$ vs right colonic anastomosis because le$
colonic anastomosis may result in greater postoperative ileus

Allocation concealment
(selection bias)

Unclear risk Unclear (randomized on arrival to the preoperative holding area)

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Epidural groups (MB, M and B) were double-blinded

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Epidural groups (MB, M and B) were double-blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No other loss to follow-up (apart from the 2 withdrawn because a catheter
could not be inserted)

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

Not in intention-to-treat: Epidural catheters could not be placed in 2 partici-
pants, who were withdrawn from the protocol

Liu 1995  (Continued)

 
 

Methods RCT

Setting: Russia

Liuboshevskii 2012 
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Funding: unspecified

Participants 120 patients scheduled to undergo elective gastrointestinal low-abdominal surgery

Patients with coagulation/haemostasis abnormalities including liver failure were excluded

Interventions Treatment group: TEA (T8) with 0.75% ropivacaine for surgery followed by ropivacaine 0.2% plus fen-
tanyl 2 mcg/mL 6 to 10 mL/h and systemic ketorolac administration (n = 40). Exact duration not speci-
fied

Control group: IM trimeperidine 20 mg every 4 to 6 hours and ketorolac 30 mg every 8 hours (n = 40)

All participants had total intravenous anaesthesia based on propofol, fentanyl and mechanical ventila-
tion

Outcomes VAS scores at 6, 24 and 48 hours

Notes Study includes a third group with general anaesthesia plus spinal anaesthesia not included in the
analysis

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "divided", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Liuboshevskii 2012  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Italy

Funding: unspecified

Lombardo 2009 
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Participants 34 patients (all male: 28 with abdominal aortic aneurysm, 6 with obstructive aorto-iliac disease; mean
age: 68 ± 7 years)

Interventions Treatment group: epidural catheter (level unspecified) with ropivacaine 1% 8.8 to 13.2 mg/h plus
sufentanil 0.8 to 1.2 μg/h (n = 17). Epidural analgesics were discontinued after surgery upon return to
normal gastrointestinal function
when the participant was able to tolerate oral analgesics (taken as 24 hours, mean time for first flatus
in this group)

Control group: IV morphine, ketorolac and tramadol (n = 17)

General anaesthesia (that included a remifentanil infusion) for all participants. Ketoprofene at 200 mg
and fraxiparine
at 4000 to 8000 UI

Outcomes Time to first flatus

Length of hospital stay

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Randomly allocated"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Three participants failed to complete the postoperative work-up for technical
reasons

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Lombardo 2009  (Continued)

 
 

Methods RCT

Approved by the institution and informed consent obtained

Setting: Italy

Luchetti 1996 
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Funding: unspecified

Participants 40 ASA 2 or 3 patients scheduled for laparoscopic cholecystectomy

Interventions Treatment group: TEA (T12-L1; cranially directed for about 5 cm) with bupivacaine 0.5% (initial bolus)
plus 0.25% and morphine for surgery (n = 20)

Control group: fentanyl IV during surgery and ketorolac for the first 4 hours after surgery (n = 20)

Propofol-based general anaesthesia for all participants

Outcomes Vomiting

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly allocated", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "All data were collected in a blinded manner by a physician who was unaware
as to the anaesthesia
technique used"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Luchetti 1996  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Canada

Funding: governmental

Participants 12 type 2 diabetic patients undergoing elective colorectal surgery

Exclusion criteria were severe cardiac, hepatic, renal or metabolic disorders; diabetes mellitus type
1; plasma albumin concentration < 35 g/L; > 10% weight loss over the preceding 3 months; anaemia

Lugli 2008 
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(hematocrit < 30%); use of steroids; previous spine surgery limiting the use of an epidural catheter; and
pregnancy

Interventions Treatment group: thoracic (T8-T11) epidural analgesia with 0.5% bupivacaine for a sensory level from
T4 to S1 and maintained with an infusion of 0.25% bupivacaine during surgery and 0.1% bupivacaine
plus fentanyl 3 mcg/mL for 48 hours after surgery (n = 6)

Control group: IV patient-controlled analgesia with morphine (n = 6)

General anaesthesia for all participants

Outcomes Pain: "Pain scores measured by visual analogical scale at rest, at 12 and 24 hours after surgery, and dur-
ing the study on the second postoperative day never exceeded the value of 4, and no patient reported
severe pain in either group"

Notes Data not extractable. Study authors contacted, replied in May 2015 that they would send the data but
never did so

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "randomly allocated by a computer generated schedule"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Lugli 2008  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Canada

Funding: governmental

Participants 24 patients undergoing elective colorectal surgery

Lugli 2010 
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Exclusion criteria were severe cardiac, hepatic, renal or metabolic disorders; diabetes mellitus type 1
with plasma albumin
concentration < 35 g/L; more than 10% weight loss during the preceding 3 months; anaemia (haemat-
ocrit level < 30%); use of steroids; previous spine surgery limiting use of an epidural catheter; and preg-
nancy

Interventions Treatment group: thoracic (T8-T10) epidural analgesia with 0.5% bupivacaine for a sensory level from
T4 to S1, maintained with an infusion of 0.25% bupivacaine during surgery and 0.1% bupivacaine plus
fentanyl 3 mcg/mL for 48 hours after surgery (n = 12)

Control group: IV patient-controlled analgesia with morphine (n = 12)

Outcomes Pain: Pain scores at rest, at 12 and 24 hours after surgery and during the study on the second postoper-
ative day never exceeded the value of 4, and no participant in either group reported severe pain

Notes Data not extractable enough. Study authors contacted; replied on 4 May 2015, that they would send the
data but never did so

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "randomly allocated by a computer-generated schedule" and "stratified for
presence/absence of diabetes type 2"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Lugli 2010  (Continued)

 
 

Methods RCT

Setting: Serbia

Funding: unspecified

Participants 67 ASA 1 to 5 patients undergoing laparotomy for various surgeries

Malenkovic 2003 
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Interventions Treatment group: combined spinal (4.5 mg of 0.25% bupivacaine plus 0.2 mg of morphine) lumbar
(L1-L2 or L2-L3; catheter tested with 3 mL of 2% lidocaine) epidural analgesia loaded with 10 mL of
0.25% bupivacaine followed by 3 to 5 mL of 0.25% bupivacaine every hour during surgery and bupiva-
caine 0.125% to 0.25% 15 mL every 8 to 12 hours started on postoperative day 2 and kept for 2 or 3 days
(n = 34)

Control group: acetaminophen and butorphanol (n = 33)

General anaesthesia for all participants

Outcomes Intestinal motility: "faster for epidural group"

Pain at rest and on movement

Length of hospital stay

Notes Pain scores, intestinal motility and length of hospital stay measured but results not provided; no corre-
sponding address for postal mail and invalid email address given

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomized", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "double-blind", no sham block

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "double-blind"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Unclear risk Results not provided

Other bias High risk Participants of the epidural group also had spinal anaesthesia with bupiva-
caine and morphine. This is different from the other studies

Malenkovic 2003  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: United Kingdom

Funding: industry

Mallinder 2000 
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Participants 40 ASA 1 to 3 patients scheduled for elective colorectal surgery

Interventions Treatment group: LEA (L2-L3 or L3-L4) with bupivacaine 0.25% during surgery (n = 12)

Control group: IV morphine (n = 20)

General anaesthesia for all participants

Outcomes Anastomotic leak

Hospital LOS

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly allocated", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Technical monitoring difficulties meant that complete data were collected on
only 32 participants (12 epidural and 20 morphine).

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Trend towards longer operating time (143 (54) vs 130 (45) minutes) and greater
blood loss (1045 (753) vs 785 (887) mL) in the morphine group, but this did not
reach significance

Not in intention-to-treat

Mallinder 2000  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: France

Funding: charity

Mann 2000 
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Participants 70 patients older than 70 years of age, ASA status 1 or 2 (age criterion taken away), normal preoperative
mental status defined by a modified Abbreviated Mental Test score, undergoing elective major abdomi-
nal surgery for cancer via midline or bi-subcostal incision

Interventions Treatment group: TEA (PCEA) with bupivacaine 0.125% and sufentanil 0.5 mcg/mL (mean 79 hours) (n
= 35)

Control group: IV morphine PCA (n = 35)

General anaesthesia for all participants

Outcomes Time to first faeces (hours)

VAS scores at rest at 6 to 8 (postop 0, evening), 24, 48 and 72 hours

Anastomotic leak

Notes Subcutaneous abscess or neurological complications related to the epidural catheter did not develop
in any participant

Study authors contacted on 8 July 2014, for additional information but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "...the patients were assigned to receive, as determined by a table of random
numbers, either general anaesthesia and postoperative morphine (PCA group)
or general anaesthesia combined with epidural bupivacaine sufentanil anaes-
thesia (PCEA group)"

Allocation concealment
(selection bias)

Low risk "The day before surgery and after obtaining written informed consent, all sub-
jects received
written and verbal instructions for use of PCA or PCEA and were instructed to
balance analgesia against
sedation. Then, the patients were assigned..."

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Participants were assessed for return of gastrointestinal function 2 times a
day by a physician who systematically questioned participants and consulted
nurse observations until the return of flatus, faeces and eating without nausea

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk 6 participants did not complete the postoperative study and were excluded
from postoperative data analysis because of absence of surgical resection (2 in
each group) or refusal to use the patient-controlled device with requirement of
conventional analgesia (2 in the PCEA group and 0 in the PCA group)

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

Not in intention-to-treat

Mann 2000  (Continued)
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Methods RCT

Setting: Italy

Funding: unspecified

Participants 40 patients enrolled to undergo surgical procedure for pancreatic or periampullary cancer

Interventions Treatment group: TEA (T9–T10 and catheter inserted approximately 4 to 5 cm into the epidural space
in a presumed
cranial direction) with ropivacaine 0.2% and morphine 0.05 mg/mL (n = 16). Duration unspecified but
taken as 42 hours because participants received 420 mg of 0.2% at 5 mL/h

Control group: IV morphine infusion (n = 24)

General anaesthesia for all participants; rescue analgesia provided by IV infusion of tramadol every 6
hours if required

Outcomes VAS scores at rest at 24 hours

VAS scores on movement at 24 hours

Vomiting

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Randomly divided", no details and groups unequal (16 vs 24)

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups highly unequal in number (16 vs 24)

Marandola 2008 
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Methods RCT

Setting: Italy

Funding: unspecified

Participants 60 consecutive patients (ASA 1 to 2) undergoing elective colorectal surgery

Interventions Treatment group: TEA with ropivacaine 0.1% and sufentanil 1 mcg/mL (n = 30)

Control group: IV ketorolac 90 mg/d and morphine 0.01 mg/kg/h (n = 30)

General anaesthesia for all participants. Rescue analgesia with intravenous tramadol 0.15 mg/kg was
administered in both groups whenever the VAS score was > 3 at rest

Outcomes Time to first flatus (gastrointestinal recovery)

Hospital LOS

Notes Conference abstract

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Prospectively randomized", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up mentioned

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk No details, conference abstract only

Martella 2012 

 
 

Methods RCT

Setting: Canada

Funding: governmental

Miller 1976 
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Participants Adults > 30 years scheduled for elective (open?) cholecystectomy. Some patients had received addi-
tional interventions. No cardiopulmonary disease but 30% smokers

Interventions Treatment group: LEA (T12-L3). Repeated epidural lidocaine bolus (n = 10)

Control group IM meperidine (n = 10)

Outcomes Length of hospital stay

Notes No specific a priori discharge criteria

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomized", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up mentioned

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Miller 1976  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Denmark

Funding: industry

Participants 31 ASA 1 to 2 patients scheduled for elective cholecystectomy performed through a mini-laparotomy

Interventions Treatment group: TEA (T7-T8) with bupivacaine and morphine intraoperatively and for 38 hours after
surgery (n =15)

Control group: from 2 to 24 hours postoperatively morphine 0.125 mg/kg IM was administered every 6
hours, and from 24 to 48 hours postoperatively every 8 hours (n = 16)

Moiniche 1993 
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Outcomes Pain scores at rest at 24 and 48 hours (6-point scale)

Pain scores on movement at 24 and 48 hours (6-point scale)

Notes In all participants, subcutaneous infiltration of the surgical field with plain bupivacaine 0.25% 15 mL
was performed immediately before surgical incision

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomised", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk One of these participants was excluded because of preoperatively observed
orthostatic hypotension (i.e. fall in systolic BP > 20 mm Hg (2.8 kPa), in associa-
tion with symptoms of dizziness); no other loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

Not in intention-to-treat: 1 participant was excluded because of preoperatively
observed orthostatic hypotension (i.e. fall in systolic BP > 20 mm Hg (2.8 kPa),
in association with symptoms of dizziness)

Moiniche 1993  (Continued)

 
 

Methods RCT

Approved by the ethics committee and signed informed consent given by each patient

Setting: Canada

Funding: departmental

Participants 44 patients scheduled for major liver resection

Interventions Treatment group: TEA (T7-T8 or T8-T9) with 0.5% bupivacaine during surgery only (n = 22)

Control group: sham epidural (n = 22)

All participants were administered an intrathecal injection of morphine 0.5 mg and fentanyl 15 mcg at
L2 to L3 or L3 to L4 plus general anaesthesia and IV PCA morphine after surgery

Mondor 2010 
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Outcomes VAS scores at rest at 6, 24 and 48 hours obtained from study authors

VAS scores on movement at 6, 24 and 48 hours obtained from study authors

Hospital LOS

Notes No post-dural puncture headache or neurological complications reported in relation to the intrathecal
or epidural technique

Additional information received from study authors

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "randomized (by computer)"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "sham epidural" - In the placebo group, the skin was punctured with the Tuo-
hy needle, but it was not advanced beyond the subcutaneous tissue. The
epidural catheter was then taped in a sponge on the patient’s back, and NaCl
0.9% infusion at 3 mL/h replaced the local anaesthetic infusion. After the real
or sham epidural, the anaesthesiologist who performed the technique was re-
placed by the anaesthesiologist in charge of the case. At the end of surgery, a
3-mL bolus of bupivacaine 0.5% was injected via the epidural catheter in the
epidural group, or 3 mL of NaCl 0.9% in the placebo group, and the thoracic
epidural catheter was removed by the same anaesthesiologist who inserted it
(M.E.M.)

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "sham epidural" - All outcome measures were recorded by the same research
nurses at 6, 9, 12, 18, 24, 36 and 48 hours after regional anaesthesia. PaCO2 al-

so was recorded at 6 hours after intrathecal morphine injection"
"Patient randomization was not known by any of the patients;
anesthesiologists in charge of the cases and their assistants (residents, respi-
ratory therapists); surgeons; nurses in the operating room, in the PACU, in the
intensive care unit, or on the floor; and the research nurse. Only 1 person had
information on patient randomization (M.E.M.)"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk One participant was excluded because he died of a massive thrombotic cere-
brovascular accident 12 hours postoperatively

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Mondor 2010  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: France

Motamed 1998 
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Funding: unspecified

Participants 60 ASA 1 or 2 patients aged between 18 and 70 years undergoing midline or bi-subcostal incision

Interventions Treatment group: TEA (T9-T11) with bupivacaine 0.25% and morphine 0.25 mg/mL started after
surgery for 48 hours (n = 28)

Control group: IV PCA with morphine (n = 29)

General anaesthesia for all participants

Outcomes VAS scores at rest at 8 and 24 hours

VAS scores on movement at 8 and 24 hours

Notes Additional information received from study authors

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomized", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Three participants excluded for severe desaturation

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

Participants in the epidural group who required supplemental analgesia were
withdrawn from the study

Motamed 1998  (Continued)

 
 

Methods RCT

Approved by the local ethics committee and written informed consent obtained from all patients

clinicaltrials.gov identifier NCT 00615888

Setting: Germany

Muehling 2009 
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Funding: unspecified

Participants All patients admitted with indications for elective open repair of an infrarenal aortic aneurysm were eli-
gible for the
study

Interventions Treatment group: TEA (T7 and T10) in PCEA with ropivacaine 0.2% and sufentanil 2 mcg/mL (n = 50).
Used intraoperatively and postoperatively for an unspecified duration

Control group: IV PCA with piritramide (n = 49)

General anaesthesia for all participants

Outcomes Hospital LOS

Notes Study authors contacted on 21 July 2014, for additional information but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "randomized block design prepared by the Department of Biometry, Universi-
ty of Ulm"

Allocation concealment
(selection bias)

Unclear risk "After they gave written informed consent, patients were randomly assigned"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk One participant in each group withdrew written informed consent and was ex-
cluded, leaving 50 participants in the traditional group and 49 in the fast-track
group, who were studied in an intention-to-treat

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Other treatment modalities differ between the 2 groups as per protocol

Analysed in intention-to-treat

Muehling 2009  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained from all patients

Setting: Germany

Funding: unspecified

Neudecker 1999 
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Participants 20 patients scheduled for elective laparoscopic bowel resection

Interventions Treatment group: TEA (T9-T12) with ropivacaine 0.2% during surgery for 24 hours (n = 10)

Control group: no epidural (n = 10)

General anaesthesia and IV PCA morphine for 4 days for all participants

Outcomes Time to first faeces

Vomiting

Hospital LOS

Notes Lower limb motor blockade in 2/10 patients

Study authors contacted for additional information on 9 July 2014, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Randomized controlled trial", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Neudecker 1999  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained from all patients

Setting: United States of America

Funding: unspecified

Participants 42 male patients undergoing elective abdominal aortic replacement

Norman 1997 
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Interventions Treatment group: TEA (T9-T10 or T10-T11) with bupivacaine intraoperatively only and morphine
thereafter (n = 22)

Control group: IV PCA with morphine (n = 20)

General anaesthesia for all participants

Outcomes Hospital LOS

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomized", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Three participants eliminated for protocol violation

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

Not in intention-to-treat: 2-failed epidurals excluded

Norman 1997  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Canada

Funding: unspecified

Participants 102 ASA 1 to 3 patients undergoing radical prostatectomy

Exclusion criteria were history of a bleeding diathesis, aortic or mitral stenosis, uncontrolled hyperten-
sion (diastolic blood pressure > 110 mm Hg), myocardial infarction within a year preoperatively, pre-
vious cerebrovascular accident, transient Ischaemic attack within 6 months, extensive spinal surgery,
hematocrit < 0.39 and serum creatinine > 150 micromol/L

O'Connor 2006 
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Interventions Treatment group: thoracic or lumbar epidural analgesia tested with 3 mL of 1.5% lidocaine with epi-
nephrine 5 mcg/mL, loaded with ropivacaine 0.5% titrated on mean arterial blood pressure target and
followed by an infusion of ropivacaine 0.2% plus fentanyl 2 mcg/mL (n = 49)

Control group: no epidural (n = 50)

General anaesthesia for all participants

Outcomes Length of stay in hospital: percentages of participants who stayed longer than 5 days were 49% and
68% for epidural and control groups, respectively

Notes Data not extractable; study authors contacted on 5 May 2015, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "based on a computer-generated table of random numbers, participants were
block randomized (block size = 10)"

Allocation concealment
(selection bias)

Low risk "using blinded study envelopes which were opened immediately prior
surgery"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk "single-blind trial"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "single-blind trial"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 3 participants excluded from analysis (1 of control group erroneously enrolled
(high preoperative creatinine) and 2 failed epidural insertion attempts)

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Unclear risk Groups well balanced

Not in intention-to-treat

O'Connor 2006  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Turkey

Funding: unspecified

Participants 60 ASA 1 to 2 women undergoing abdominal hysterectomy through a Pfannenstiel incision

Patients with systemic disease, alcohol and opioid dependency or chronic pain and/or those with con-
traindication to regional anaesthesia were excluded

Ozcan 2004 
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Interventions Treatment groups: lumbar epidural analgesia (L2-L3 or L3-L4; catheter advanced 4 to 5 cm passed the
needle tip) with 10 mL of 0.25% bupivacaine and 2 mcg/kg of fentanyl 20 minutes before (n = 20) or af-
ter surgical incision (n = 20)

Control group: 10 mL saline through epidural catheter before surgical incision (n = 20)

All participants had an epidural catheter installed and tested with 3 mL of 2% lidocaine. Anesthesia was
induced with thiopental 7 mg/kg and vecuronium 0.02 mg/kg and maintained with nitrous oxide 50%,
isoflurane 0.5% to 1.5%

Outcomes Pain scores (0 to 10) at 6, 24 and 48 hours after surgery

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "sealed envelope technique"

Allocation concealment
(selection bias)

Low risk "sealed envelope technique"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up reported

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Low risk Groups well balanced

Ozcan 2004  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Turkey

Funding: unspecified

Participants 30 ASA 1 to 2 physical status patients undergoing major abdominal surgery (colon/rectum)

Interventions Treatment group: lumbar epidural (L2-L3), test dose 3 mL of 2% lidocaine and 10 mL of 0.25% bupiva-
caine before induction. Patient-controlled epidural analgesia with morphine infusion after surgery (n =
15)

Ozdilmac 2003 
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Control group: IV PCA with morphine (n = 15)

General anaesthesia with propofol, morphine, nitrous oxide, desflurane and atracurium

Outcomes Pain scores at 6 and 24 hours

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "randomly divided" with a "random number generator"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up reported

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Ozdilmac 2003  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Turkey

Funding: unspecified

Participants 30 ASA 1 to 2 patients aged 18 to 78 years scheduled for nephrectomy

Exclusion criteria were liver or heart or neurological disease, uncontrolled hypertension, coagulopathy,
immunodeficiency, allergy to local anaesthetics and contraindications to regional anaesthesia

Interventions Treatment group: epidural anaesthesia (T8-L1; catheter advanced 3 to 4 cm passed the needle tip) in-
serted 1 hour before surgery with 8 to 10 mL of levobupivacaine 1.25 mg/mL and fentanyl 2 mcg/mL
followed by an infusion at 6 to 8 mL/h during surgery and patient-controlled epidural analgesia (basal
rate 6 to 8 mL/h, bolus 6 mL, lock-out time 20 minutes); exact duration unspecified (n = 15)

Control group: IM meperidine (n = 15)

Ozturk 2010 
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General anaesthesia for all participants with fentanyl, etomidate, nitrous oxide, sevoflurane and
rocuronium

Outcomes Length of hospital stay

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "divided random", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Ozturk 2010  (Continued)

 
 

Methods RCT

Approved by the VA Cooperative Studies Program and local institutional review boards at 15 participat-
ing medical centres. Patients gave informed consent before they entered into the study

Setting: United States of America

Funding: governmental

Participants 1021 patients who required anaesthesia for 1 of the intra-abdominal aortic, gastric, biliary or colon op-
erations

Interventions Treatment group: TEA/LEA with bupivacaine 0.5% plus epinephrine intraoperatively only and mor-
phine only after surgery (n = 514)

Control group: systemic (IV or IM) opioids (n = 507)

All participants had general anaesthesia for surgery

Outcomes VAS scores at rest at 24 and 72 hours

Park 2001 
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Notes Study authors contacted for additional information on 10 July 2014, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Adaptive randomization scheme, 13 within each of the 15 sites, we allocated
patients to one of two treatment groups to balance between the groups the
following prognostic variables: surgical type (aortic, gastric, biliary, or colon);
age (younger than 50 years, 50–70 years, older than 70 years); and Goldman in-
dex14 (#12, 13 and over)"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "After randomization, surgeons cancelled the operations of 26 patients, and 11
patients withdrew from the study. Finally, 495 patients in group 1 and 489 pa-
tients in group 2 underwent surgery. We completed 30-day follow-ups for all
but 11 study patients"

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Intenton-to-treat

Park 2001  (Continued)

 
 

Methods RCT

Approved by the Institutional Review Board and informed consent obtained

Setting: United States of America

Funding: unspecified

Participants 49 patients (men and women) aged 18 years or older who were scheduled to undergo elective small
bowel or colon resection with a primary anastomosis

Interventions Treatment group: TEA (T10-T12) with bupivacaine 0.1% and fentanyl 5 mcg/mL for 3.7 days as a mean
(n = 23)

Control group: IV PCA with morphine or meperidine (n = 21)

General anaesthesia for all participants

Outcomes Time to first flatus

Paulsen 2001 
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Time to first faeces

VAS scores (taken as at rest) at 24, 48 and 72 hours

Leak

Hospital length of stay

Cost (analgesia plus room)

Notes 4% of participants (n = 1) in the EPI arm required removal of bupivacaine from the epidural solution
secondary to lower extremity paraesthesia

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomized", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk "the study was not blinded"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk "the study was not blinded"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 49 participants were enrolled into the study. 5 of these participants were re-
moved after enrolment (1 (EPI) and required mechanical ventilation for 24
hours after surgery, 3 (PCA) were not able to provide pain scores and 1 (PCA)
was found to have extensive bowel necrosis at laparotomy and did not under-
go resection

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk More diabetic participants in the opioids group. The type of surgical procedure
performed was similar between the 2 groups

Not in intention-to-treat

Paulsen 2001  (Continued)

 
 

Methods RCT

Approved by the human investigation committee at each of 25 participating centres, and written in-
formed consent was obtained from all randomized participants

Setting: Australia

Funding: governmental

Peyton 2003 
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Participants 888 patients (920 randomized) undergoing elective, open and major abdominal surgery (including oe-
sophagectomy) at high risk of an adverse outcome from having 1 or more important pre-existing co-
morbidities

Interventions Treatment group: TEA/LEA epidural block 2 spinal segments above the upper end of the participant's
wound, intraoperative loading with local anaesthetic (bupivacaine or ropivacaine) and continuation by
infusion of local anaesthetic and opioid (pethidine or fentanyl) after surgery for 72 hours or longer (n =
447)

Control group: participant- or physician-controlled IV opioid infusions initially (n = 441)

All participants had general anaesthesia

Outcomes VAS at rest at 24, 48 and 72 hours (morning)

VAS on movement (coughing) at 24, 48 and 72 hours (morning)

Hospital LOS

Notes 225/447 fully compliant with protocol (183 removed before 72 hours)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "By permuted random blocks with stratification by study centre"

Allocation concealment
(selection bias)

Low risk Eligible patients were identified preoperatively by nurses or anaesthetists
in collaborating hospitals and, after informed consent had been obtained,
they were allocated by a central 24-hour randomization service to control or
epidural groups by permuted random blocks with stratification by study cen-
tre

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No sham catheters; "deemed masking to be unethical in very sick patients"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Relevant data were collected by study nurses at each participating institution,
but whether particular endpoints had occurred was defined by a computer
algorithm at the time of data entry by staK of the Trial Secretariat who were
blinded to treatment allocation

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "23 patients whose surgery was cancelled after randomisation and four who
were randomised for an ineligible procedure were also excluded from analysis.
19 patients who were listed for an eligible procedure at the time of randomi-
sation subsequently underwent a non-eligible operation. By the intention-to-
treat principle, these patients were included in the primary analysis"

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Comparison of treatment groups showed no statistically significant differ-
ences in the distribution of any inclusion criterion "23 patients whose surgery
was cancelled after randomisation and four who were randomised for an inel-
igible procedure were also excluded from analysis. 19 patients who were list-
ed for an eligible procedure at the time of randomisation subsequently under-

Peyton 2003  (Continued)
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went a non-eligible operation. By the intention-to-treat principle, these pa-
tients were included in the primary analysis"

Peyton 2003  (Continued)

 
 

Methods RCT

Informed consent obtained from each participant before the operation

Funding: governmental

Participants 40 patients scheduled for upper abdominal (n = 24) or hip fracture surgery (n = 16) were studied for 72
hours

Inclusion criteria included absence of hypoxaemia, normal chest x-ray, ambulatory before illness and
no uncontrolled systemic disease

We retained participants undergoing abdominal surgery only (n = 24)

Interventions Treatment group: postoperative peridural analgesia with (n = 8) or without pulmonary therapy (n =
5). Catheters were inserted at T10-T11 under general anaesthesia, and an infusion of bupivacaine 0.5%
(day of surgery) followed by bupivacaine 0.25% (thereafter) was started in the post-anaesthesia care
unit at 3 to 5 mL/h (6 to 8 dermatoma) for 72 hours. Concentrations were adjusted to allow walking and
coughing without discomfort

Control group: IM morphine analgesia (10 to 15 mg every 3 to 6 hours; participants comfortable but
not obtunded) with (n = 5) or without pulmonary therapy (n = 6)

All participants received general anaesthesia with nitrous oxide, halothane 0.5% to 1.5% and neuro-
muscular blocking agents. No prophylactic antibiotics given. Pain not measured

Outcomes Hospital LOS

Notes Study authors contacted 24 February 2016, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "random selection according to a table of random numbers"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned; no catheters in the IM group

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Pflug 1974 
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Selective reporting (re-
porting bias)

Low risk All results mentioned in the Methods section are provided in the Results sec-
tion

Other bias Low risk Groups well balanced (age 46.5 ± 4.6 vs 42.7 ± 4.9, for epidural bupivacaine and
IM morphine, respectively)

Pflug 1974  (Continued)

 
 

Methods RCT

Approved by the local ethics committee of our institution; informed written consent was obtained from
each patient

Setting: Lithuania

Funding: unspecified

Participants 100 patients (ASA 1 to 3) scheduled to undergo elective colorectal cancer surgery

Interventions Treatment group: TEA (T10-L1 with the catheter advanced 4 cm passed the needle tip) with bupiva-
caine 0.1% and fentanyl 5 mcg/mL for 72 hours (n = 50)

Control group: IM pethidine analgesia (n = 50)

All participants received general anaesthesia

Outcomes VAS at rest at 24, 48 and 72 hours

VAS on movement (coughing) at 24, 48 and 72 hours

Vomiting (first day)

Leak

Hospital LOS

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Rimaitis 2003 
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Incomplete outcome data
(attrition bias) 
All outcomes

Low risk The epidural catheter was retracted 1.5 cm for 1 participant in the EA group,
who had a sufficient block level only unilaterally. Another participant in the EA
group had accidental withdrawal of an epidural catheter on the morning of the
third postoperative day, and systemic analgesia was started

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Low risk Groups well balanced

Rimaitis 2003  (Continued)

 
 

Methods RCT

Setting: Switzerland

Funding: unspecified

Participants Average age 66 years; scheduled for open gastrointestinal resection for colorectal carcinoma (n = 33) or
diverticulosis (n = 24)

Interventions Treatment group: lumbar epidural analgesia (L2-L3), prior induction of anaesthesia and subsequent-
ly every 90 to 120 minutes during surgery, bupivacaine 0.25% at 6 to 12 mL/h for 48 hours after surgery
(targeted sensory level T4-T8) (n = 24)

Control group: IV infusion of pentazocine 10 mg/h (n = 24)

General anaesthesia with nitrous oxide, isoflurane

Outcomes Time to first flatus

Time to first faeces

Anastomotic leak

Notes Study authors contacted 23 June 2015, no reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "urn principle"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Riwar 1991 
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Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up mentioned

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Low risk Groups well balanced

Riwar 1991  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Germany

Funding: unspecified

Participants 142 patients undergoing various types of major abdominal surgery

Exclusion criteria were age > 65 years, creatinine level > 140 micromol/L, long-term treatment with
analgesics or corticosteroids,
allergy against 1 of the study substances and contraindications against epidural puncture

Interventions Treatment group: thoracic (T8-T10; inserted on the day before surgery at 7 cm; position confirmed by
epidurography and tested with 5 mL of mepivacaine 1%) epidural injected with 0.2 mL/kg of 1% mepi-
vacaine plus 75 mcg/kg of morphine before surgical incision (n = 48) or before wound closure (n = 48)

Control group: no epidural analgesia (n = 46)

General anaesthesia for surgery and IV patient-controlled analgesia with morphine for postoperative
analgesia for 5 days for all participants

Outcomes Pain scores: "Median visual analogue scale pain intensities were < 3 cm and did not differ among the
groups"

Notes For this study, for our selected outcomes, an exact P value (0.001) was given only for the difference be-
tween group 2 and group 3 at 8 AM on postoperative day 1; all other values were said to be not statisti-
cally significant. Retaining this single value would have been viewed as "selective reporting" by us
Study authors contacted on 26 July 2014, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "prerandomized list unknown to the investigator recruiting the patients"

Allocation concealment
(selection bias)

Low risk "prerandomized list unknown to the investigator recruiting the patients"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk "Participants and personnel involved in the postoperative care and data col-
lection were blinded regarding the allocation of the patients to groups 1 and 2
(i.e. pre- or post-incision administration of study drugs). Group
3 participants did not receive catheters and consequently could not be blind-
ed"

Rockemann 1996 
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk "Participants and personnel involved in the postoperative care and data col-
lection were blinded regarding the allocation of the patients to groups 1 and 2
(i.e. pre- or post-incision administration of study drugs). Group
3 participants did not receive catheters and consequently could not be blind-
ed"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Participants in the 2 epidural groups (n = 3) were excluded from the analysis if
they received epidural bupivacaine after surgery

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

Not in intention-to-treat

Rockemann 1996  (Continued)

 
 

Methods RCT

Approved by the ethics committee

Setting: Germany

Funding: unspecified

Participants 62 patients undergoing abdominal surgery (gastrointestinal mainly)

Exclusion criteria were allergy to 1 of the substances used, age > 65 years, long-term opioid or corticos-
teroid use, coagulation disorder and systemic infection

Interventions Treatment group: thoracic epidural analgesia (T7-T8 to T10-T11, catheter introduced 5 to 7 cm passed
the needle tip, median approach) with bupivacaine 0.25% and sufentanil 2 mcg/mL (0.05 mL/kg; lock-
out time 10 minutes) (n = 31)

Control group: IV PCA with morphine 2 mg, lockout time 10 minutes (n = 31)

General anaesthesia with propofol, sufentanil, nitrous oxide, enflurane and pancuronium. To increase
intestinal motility, participants received metoclopramide 10 mg 3 times daily from postoperative day 1,
and prostigmine 1 mg as a short infusion from postoperative day 3. Duration of pain treatment was 101
± 3 hours

Outcomes Time to first faeces

Pain scores (0 to 10) at rest and on coughing (taken as on movement) at 24, 48 and 72 hours after
surgery

Length of hospital stay

Costs

Notes Addiitonal data provided by study authors

Risk of bias

Bias Authors' judgement Support for judgement

Rockemann 1997 
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Random sequence genera-
tion (selection bias)

Low risk "randomization table"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Low risk Groups well balanced

Rockemann 1997  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Sweden

Funding: governmental (plus a contribution from the industry)

Participants 24 female patients undergoing cholecystectomy

Interventions Treatment group: TEA (T9-T10 or T10-T11) with bupivacaine 0.5% before surgery and 0.25% to
0.375%, 5 to 8 mL to maintain segmental blockade from T4 to L3 (n = 8) for 24 hours
Control group: epidural morphine 4 mg in 7 mL of saline, repeated every 10 hours (n = 8), and postop-
erative IV morphine 2.5 mg as required (n = 8)

General anaesthesia for all participants

Outcomes VAS scores at 6 and 24 hours (not clearly mentioned, taken as at rest)

Notes Study includes a third group referred to as "control" group and not retained for the purpose of this
meta-analysis

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly allocated", no details

Rutberg 1984 
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Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up and no epidural failure mentioned

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Low risk Groups well balanced

Rutberg 1984  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Finland

Funding: charity

Participants 40 ASA 1 or 2 adult patients scheduled for elective major abdominal surgery

Interventions Treatment group: TEA ("mainly thoracic") with bupivacaine 0.1% and fentanyl for 18 hours after
surgery (n = 20)

Control group: TEA ("mainly thoracic") with fentanyl (n = 20)

All catheters tested with 4 mL of 0.5% bupivacaine before surgery and at arrival to the recovery room.
In both groups, the rate was adjusted for a VAS score ≤ 2

General anaesthesia for all participants

Outcomes Vomiting (cumulative for 18 hours taken as 24 hours)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "randomly allocated" with sealed envelopes

Allocation concealment
(selection bias)

Low risk "sealed envelopes"

Salomaki 1995 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "Patients, nurses, surgeons, anaesthesiologists, and investigators were blind-
ed to the type of epidural infusion. Infusion syringes were prepared with a fen-
tanyl solution with a concentration of 10 mcg/mL with or without an addition
of 1 mg/mL (0.1%) bupivacaine. Solutions were prepared by a trained nurse
not involved in the study or patient care"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "Patients, nurses, surgeons, anaesthesiologists, and investigators were blind-
ed to the type of epidural infusion. Infusion syringes were prepared with a fen-
tanyl solution with a concentration of 10 mcg/mL with or without an addition
of 1 mg/mL (0.1%) bupivacaine. Solutions were prepared by a trained nurse
not involved in the study or patient care"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up and no failed epidurals mentioned

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Low risk Groups well balanced

Salomaki 1995  (Continued)

 
 

Methods RCT

Informed consent obtained

Setting: Finland

Funding: unspecified

Participants 40 ASA 1 to 3 patients undergoing upper abdominal surgery

Interventions Treatment group: thoracic (catheter tip at T9-T10) epidural with 2 injections of 10 mL of bupivacaine
0.5% at 4 hours apart (n = 10)

Control group: epidural with 2 (n = 10) or 4 mg of morphine (n = 10)

Outcomes Pain at 4 hours after anaesthesia

Notes No outcomes of interest available for our selected time points

Study also includes a group without epidural

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly allocated", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 

Low risk "treated double-blind: the anaesthetist performing the epidural injection was
unaware of which drug or dose
was injected"

Scheinin 1982 
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All outcomes

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Study authors did not specify the identity of the outcome assessor

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias High risk A considerable difference in duration of surgery was noted among groups. Par-
ticipants' demographics (such as age and ASA) were not fully reported, so we
cannot evaluate whether the backgrounds of participants were well balanced

Scheinin 1982  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Finland

Funding: charity

Participants 60 patients undergoing colonic surgery (right or le$ hemicolectomy or anterior resection)
21 males, 39 females

Interventions Treatment group: epidural bupivacaine 0.25%, 4 to 6 mL/h, for 48 hours (n = 15)
Control group: postoperative epidural morphine continuously 2 to 6 mg/24 h for 48 h (n = 15)
This study also included a group given parenteral oxycodone 0.15 mg/kg on request (n = 15) and a
group given postoperative epidural bolus morphine 2 to 6 mg/24 h (n = 15) not retained for this meta-
analysis. Therefore, we retained only groups numbered II and IV.

The catheter was inserted with its tip at a level corresponding to the middle of the planned incision

General anaesthesia for all participants

Outcomes Time to first faeces

VAS scores at 24 hours (not specified, taken as at rest)

Anastomotic leakage

Notes Epidural catheter inserted "with its tip at a level responding to the middle of the planned incision"

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly allocated", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Scheinin 1987 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Low risk Groups well balanced

Scheinin 1987  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Canada

Funding: charity

Participants 16 patients with localized non-metastatic adenocarcinoma of the rectosigmoid colon scheduled for
elective
colorectal surgery

No patient had developed recent weight loss or had a plasma albumin concentration of 35 G/L

Interventions Treatment group: thoracic epidural anaesthesia/analgesia (T10-T12) with bupivacaine 0.5% for a sen-
sory level from T4 to S5, and bupivacaine 0.25% during surgery followed by bupivacaine 0.1% with fen-
tanyl 2 mcg/mL after surgery (n = 8). Exact duration unspecified

Control group: IV PCA with morphine (n = 8)

All participants received general anaesthesia

Outcomes Pain at rest at 48 hours

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "The patients were allocated according to a computer-generated randomiza-
tion schedule"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Schricker 2000 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Low risk Groups well balanced

No cross-over

Schricker 2000  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Canada

Funding: charity

Participants 16 patients with localized colorectal carcinoma scheduled for elective colorectal surgery

None of the patients suffered from cardiac, hepatic, renal or metabolic disease

Interventions Treatment group: thoracic epidural anaesthesia/analgesia (T10-T12) with bupivacaine 0.5% for a sen-
sory level from T4 to S5 before surgery, bupivacaine 0.25% during surgery and bupivacaine 0.1% with
fentanyl 2 mcg/mL after surgery (n = 8). Exact duration unspecified

Control group: IV PCA with morphine (n = 8)

All participants also received general anaesthesia

Outcomes Pain scores at rest at 24 hours

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "The patients were allocated according to a computer-generated randomiza-
tion schedule"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Schricker 2002 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 1 participant in the opioid group had to be excluded from further analysis be-
cause he inadvertently did not receive amino acids (because of an error made
by pharmacy preparing the feeding solutions)

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Unclear risk Groups well balanced

No cross-over mentioned

Not in intention-to-treat

Schricker 2002  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Canada

Funding: charity

Participants 20 patients undergoing elective resection of colorectal carcinoma

Excluded were patients with evidence of metastatic disease, congestive heart failure, hepatic disease
or diabetes; those who had serum albumin < 35 g/L or had anaemia (haemoglobin 100 G/L); and those
receiving drugs known to have metabolic effects, such as corticosteroids or blockers

Interventions Treatment group: thoracic epidural anaesthesia/analgesia (T9-T11) with bupivacaine 0.5% for a sen-
sory level from T4 to S5 before surgery, bupivacaine 0.25% during surgery and bupivacaine 0.1% with
fentanyl 2 mcg/mL for 48 hours after surgery (n = 10)

Control group: IV PCA with morphine (n = 10)

All participants also received general anaesthesia

Outcomes VAS scores at rest and on movement at 24 and 48 hours

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Randomization was performed by the same investigator using a sealed enve-
lope with a computer-generated random allocation"

Schricker 2004 
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Allocation concealment
(selection bias)

Low risk "Randomization was performed by the same investigator using a sealed enve-
lope with a computer-generated random allocation"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk "Both anaesthesiologist (T.S.) and surgeon (S.M.) were aware of the individual
patient’s group assignment"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Low risk Groups well balanced

No cross-over

Schricker 2004  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Denmark

Funding: industry (in part)

Participants 24 patients undergoing elective open cholecystectomy

Exclusion criteria were signs of cardiopulmonary, endocrinological, renal hepatic or immunological dis-
ease or infection within 1 week

Interventions Treatment group: thoracic epidural analgesia with plain bupivacaine 0.5% for 24 hours, then 0.25%
for another 24 hours (T4-L1) and epidural morphine 4 mg every 8 hours thereafter for 96 hours plus sys-
temic indomethacin 100 mg every 8 hours for 96 hours (n = 12)

Control group: intermittent nicomorphine (10 to 15 mg) and acetaminophen (1 G) on request (n = 12)

General anaesthesia for all participants

Outcomes Pain at rest and on coughing at 6, 24 and 48 hours: "The patients in the opioids group had significantly
more pain during the postoperative course (P < 0.001)"

Notes Data not extractable. Study authors contacted on 3 June 2016. Replied that data are no longer avail-
able

Risk of bias

Bias Authors' judgement Support for judgement

Schulze 1988 
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Random sequence genera-
tion (selection bias)

Unclear risk "randomized"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 3 participants requiring bile duct exploration were excluded

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

Not in intention-to-treat

Schulze 1988  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Denmark

Funding: charity

Participants 25 patients aged 67 to 79 years undergoing elective le$-side colonic resection

Exclusion criteria were signs of endocrinological, renal, hepatic, immunological or severe cardiopul-
monary disease or infection within 2 weeks before the operation

Interventions Treatment group: thoracic epidural analgesia with lidocaine for surgery and bupivacaine plus mor-
phine for 48 hours after surgery plus intrathecal 5% lidocaine and 30 mg/kg of methylprednisolone IV
before surgery plus routine systematic indomethacin after surgery (n = 11)

Control group: intermittent morphine and acetaminophen on request (n = 9)

Outcomes Time to first faeces

Pain at rest and during coughing at 6, 24, 48 and 72 hours

Gastointestinal anastomotic leakage

Length of hospital stay

Notes Email sent 30 May 2016, for additional information; study authors replied that data are no longer avail-
able; therefore, we could extract only gastrointestinal leakage data

Schulze 1992 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomized", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Excluded if blood losses exceeded 1 L, or if le$ colonic flexure mobilization
was required

Five participants were excluded - 2 because of excessive bleeding (> 1 L), 2 be-
cause of excessive surgery due to tumour invasion and 1 because no tumour
was found at operation

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias High risk Treatment group also received a high dose of steroid and routine systemic co-
analgesia
Not in intention-to-treat

Schulze 1992  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: United States of America

Funding: governmental

Participants 114 patients, aged 18 to 80 years, undergoing gastric bypass surgery as a treatment for obesity

Exclusion criteria were significant cardiovascular, hepatic, pulmonary, renal, hematological, neurolog-
ical or psychiatric disease; known hypersensitivity to any of the study drugs; history of drug or alcohol
abuse within the previous year; pre-existing long- or short-term pain and previous abdominal surgery
or any surgery in the previous 3 months

Interventions Treatment group: thoracic epidural analgesia started during surgery, followed by an infusion of 0.1%
bupivacaine and 1 mg/mL of meperidine after surgery (n = 39)

Control group: IV patient-controlled analgesia with morphine (n = 36)

General anaesthesia and postoperative co-analgesia with non-steroidal anti-inflammatory drugs avail-
able for all participants

Schumann 2003 
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Outcomes Pain

Length of stay in hospital: "was equivalent between the three groups"

Notes Study also includes a group with wound infiltration

Data not extractable. Study authors replied to our request that additional information is not available

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Successive envelopes containing allocation codes were opened by one inves-
tigator when patients were in the preoperative holding area, after consent had
been obtained"

Allocation concealment
(selection bias)

Low risk "Successive envelopes containing allocation codes were opened by one inves-
tigator when patients were in the preoperative holding area, after consent had
been obtained"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk "open-label"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk "open-label"

Incomplete outcome data
(attrition bias) 
All outcomes

High risk "Decreases in the number of patients contributing data points across time
were not because of additional dropouts but instead reflected incomplete cap-
ture or documentation of pain scores by ward nursing staK (80% of subjects at
time 0 versus 51% at 48 hours)"

3 of 39 participants randomized to the epidural group were dropped because
the epidural catheter was
not placed because an intraoperative significant adverse event occurred and
one of the cases was a revision
Additionally, 4 participants from the IV group were dropped from the study
because of unexpected intraoperative or perioperative complications not at-
tributable to the analgesic regimen

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk "All three treatment groups were equivalent with respect to the demographic
characteristics of age, sex, and body mass index"

Not in intention-to-treat

Schumann 2003  (Continued)

 
 

Methods RCT

Written consent obtained

Setting: Germany

Seeling 1990 
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Funding: unspecified

Participants 214 patients undergoing infrarenal aortic bypass operation, gastric resection, gastrectomy, Whipple's
operation or duodenum-preserving pancreatic resection

Interventions Treatment group: TEA (T7-T11; installed the day before surgery when possible) with bupivacaine
0.25% (sensory level T4-T5 to L1-L2 before surgery) and fentanyl 2 mcg/mL started intraoperatively and
continued for 76 hours after surgery; rate 10 to 15 mL/h (n = 98/124)

Control group: IM piritramide 10 to 15 mg (n = 116/123)

General anaesthesia for all participants

Outcomes Time to first faeces

Hospital LOS

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "random", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Seven drop-outs in the opioid group and 26 in the epidural group

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

Participants with failed epidurals were included in the study, but study authors
did not include their data in the analysis

Seeling 1990  (Continued)

 
 

Methods RCT

Setting: Germany

Funding: unspecified

Seeling 1990a 
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Participants 75 participants undergoing major abdominal surgery

Interventions Treatment group: thoracic epidural analgesia started after surgery with bupivacaine 0.5% for the first
bolus and 0.25% for subsequent doses given as 0.15 mL/kg every 2 hours, until 19H00 the day after
surgery (n = 15)

Control group: IV buprenorphine (n = 16)

General anaesthesia for all participants

Outcomes Pain at rest and on coughing at 24 hours after surgery

Notes Study also includes 2 other groups:

Group III: buprenorphine given epidurally. This group was not retained, as something other than just lo-
cal anaesthetic, opioid or epinephrine, was injected epidurally

Group IV: bupivacaine plus buprenorphine given epidurally, also excluded

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly divided"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Owing to technical problems, 11 participants were withdrawn from the study:
insufficient epidural extension (n = 4); inability to deal with the pain scale (n =
2); operative and postoperative complications (n = 4); other (n = 1). Their spe-
cific group allocation is not mentioned

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Not in intention-to-treat

Seeling 1990a  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Germany

Funding: unspecified

Seeling 1991 
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Participants Patients undergoing infrarenal abdominal aortic aneurysm; gastric or bladder cancer cystectomy; pan-
creatic head resection; or Whipple's procedure

Interventions Treatment group: thoracic or lumbar (according to surgical site; catheter inserted and tested the day
before surgery when possible) epidural analgesia with 0.1 mL/kg (ideal body weight) of 0.25% bupiva-
caine plus morphine 60 mcg/mL up to postoperative day 3 (n = 95)

Control group: thoracic epidural analgesia with morphine 0.05 mg/kg in 10 mL of isotonic saline every
8 hours as needed (n = 90) or IV patient-controlled analgesia with morphine (n = 107)

General anaesthesia for all participants

Outcomes Time to first faeces: "We were able to capture this event for 85 participants of group epidural bupiva-
caine plus morphine, 86 of epidural morphine and 104 of IV morphine group. There was no difference
between groups: 1.33 hours versus 1.30 and 1.30 hours; alpha = 0.15 > 0.0167"

Pain at rest and on coughing at 8H00, 12H00, 16H00 and 20H00 on postoperative days 1, 2 and 3: "pa-
tients in the epidural bupivacaine plus morphine group had lower pain scores on maximal coughing
compared with the two other groups", "the difference between the epidural bupivacaine morphine
group and the two other groups for all time points until 12H00 of postoperative day 3 were lower than
0.0063", "Pain at rest at 8H00 on postoperative day 1 was lower for epidural bupivacaine morphine
compared with epidural morphine and IV (P < 0.01) and remained so until 16H00. The difference was no
longer seen at 20H00. The difference was significant again in the mornings of postoperative days 2 and
3"

Length of stay in hospital: epidural bupivacaine plus morphine 19: 1.69 days vs 18: 1.61 days and 19;
1.65 days: alpha 0.52 > 0.025; means and standard deviations for normally distributed values or medi-
ans and standard deviation factors

Notes Data not extractable; letter sent to study authors on 23 June 2015. We received no reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random number Geigy tables and stratified for age > or < 60 years, gender and
types of operations

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Numbers of drop-outs = 20 for epidural bupivacaine with morphine, 18 for
epidural morphine and 9 for IV

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Not in intention-to-treat: failed catheter epidural insertion and failed analgesia
were not included in the analysis

Seeling 1991  (Continued)
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Methods RCT

Approved by the Institutional Review Board and informed consent obtained

Setting: United States of America

Funding: unspecified

Participants 38 patents scheduled for segmental laparoscopic colectomy

Interventions Treatment group: TEA (T8-T9 or T9-T10) with bupivacaine 0.1% and fentanyl 20 mcg/mL for 18 hours
(n = 18)

Control group: IV PCA with morphine for 18 hours (n = 20)

General anaesthesia, diclofenac 50 mg orally every 8 hours beginning the evening before surgery and
continued after operation, ketorolac 30 mg within 30 minutes of completion of surgery and antiemetic
prophylaxis of dexamethasone 8 mg and ondansetron 4 mg for all participants

Outcomes VAS scores at movement at 6 and 24 hours

Hospital length of stay (Criteria for discharge from hospital in both groups of participants included tol-
erance of 3 consecutive general meals without nausea or vomiting, adequate pain control with oral
analgesics and passage of flatus. Length of hospital stay was defined as the number of nights spent in
hospital from day of operation until discharge)

Notes Investigators reported no instances of TEA catheter malfunction or complications that required early
removal of the catheter

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "computer-generated random number after giving informed consent"

Allocation concealment
(selection bias)

Low risk "computer-generated random number after giving informed consent"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "There were no instances of thoracic epidural catheter malfunction or compli-
cations that required early removal of the catheter"
"Forty-seven patients were randomized during the study but four (two tho-
racic epidural and two IV opioids) had no resection or a second surgical proce-
dure during their hospital stay, and five (three TEA and two PCA) had protocol
violations and were excluded from subsequent analysis"

Selective reporting (re-
porting bias)

Low risk All results reported

Senagore 2003 
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Other bias Unclear risk Groups well balanced

Not in intention-to-treat: "whose operation was converted to open surgery af-
ter randomization were excluded from analysis"

Senagore 2003  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Italy

Funding: unspecified

Participants 70 ASA 1 to 3 patients (aged 18 to 70 years) undergoing liver or gallbladder cancer surgery through right
subcostal incision

Interventions Treatment group: TEA (T9-T10 with the catheter inserted 5 cm passed the needle tip) with ropivacaine
0.2% 7 mL/h intraoperatively and 5 mL boluses for an unspecified duration after surgery (n = 35)

Control group: IV morphine (n = 35)

General anaesthesia for all participants

Outcomes Vomiting

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomized", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Siniscalchi 2003 
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Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Canada

Funding: industry (in part)

Participants 60 ASA 1 to 3 patients (aged 18 to 75 years) undergoing elective abdominal surgery, vascular or bowel
resection surgery, requiring a midline incision

Interventions Treatment group: TEA (T10-L1) with bupivacaine 0.05% (n = 20) or 0.1% (n = 20) and meperidine 1 mg/
mL adjusted for VAS score, 4/10. These 2 groups were fused. Exact duration unspecified, taken as 48-
hour duration of data collection for epidurally administered meperidine

Control group: TEA with meperidine 1 mg/mL only (n = 19)

General anaesthesia for all participants

Outcomes VAS scores at rest 24 (period 24 to 36 hours taken as 24 hours) and 48 hours (period 36 to 48 hours tak-
en as 48 hours)

VAS scores on movement (sitting) (period 24 to 36 hours taken as 24 hours) and at 48 hours (period 36
to 48 hours taken as 48 hours)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomized", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "Double-blind" - The infusion solution was prepared by the hospital pharma-
cy, and the anaesthetist and the investigator were blinded to which solution
was used

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "Double-blind" - The infusion solution was prepared by the hospital pharma-
cy and the anaesthetist, and investigators were blinded to which solution was
used

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk One participant was excluded because of complications unrelated to the in-
vestigation in the immediate postoperative period. Six participants did not
complete the study, but each 12 hours of completed data was kept for analy-
sis. Of the 6 participants, 1 had the technique interrupted because of surgical
complications (haemorraghic shock), 2 had epidural catheter dislodgement
and 3 (2 in the 0% and 1 in the 0.10% group) did not complete the 48 hours be-
cause of unsatisfactory analgesia in spite of a well-positioned catheter

Selective reporting (re-
porting bias)

Low risk All results reported

St-Onge 1997 
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Other bias Unclear risk Supported, in part, by Faulding (Canada) Inc, Vaudreuil, Quebec, and Nellcor
Inc, Hayward, California

Not in intention-to-treat

St-Onge 1997  (Continued)

 
 

Methods RCT

Protocol approved by the ethics committee at each of the 5 centres and informed written consent ob-
tained

Setting: United States of America

Funding: industry

Participants ASA physical status classification 4, age 18 to 80 years, weight 50 to 110 kg patients undergoing elective
partial colon resection at 5 institutions

Interventions Treatment group: TEA ( T7-T10; PCEA with catheter inserted 3 to 5 cm cephalad) with ropivacaine
0.2% and fentanyl 2 mcg/mL adjusted for resting VAS scores < 5/10 until the predetermined discharge
criterion of adequate pain control with oral medication was met, or a maximum of 6 days (n = 20)

Control group: IV PCA with morphine (n = 21)

General anaesthesia for all participants. Ketorolac was given intramuscularly or IV to both groups as a
supplementary analgesic. Treatment for relief of nausea or vomiting was administered at the discretion
of the investigator

Outcomes Time to first flatus

Time to first bowel movement

Vomiting (first 24 hours)

Notes Because of the slow accrual of participants, study was terminated before enrolment of the desired 120
participants

Time to achieved discharge milestones approximately 1 day sooner than in the IV PCA group (P value
< 0.002). Standardized criteria required that participants be afebrile (T 37.7°C), able to ingest sufficient
fluid PO to maintain hydration, maintain adequate pain control with oral medications and achieve re-
covery from ileus (passage of flatus). Participants were assessed twice daily, usually concurrently with
ambulation and pain assessments, for completion of discharge criteria

Study authors contacted for additional information on 22 July 2014; referred us to AstraZeneca, which
did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomized", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Steinberg 2002 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk "open"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk "open"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 48 participants were randomized to the study, and 41 completed the protocol

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

Supported by a grant from AstraZeneca LP, Sodertalje, Sweden

Not in intention-to-treat

Steinberg 2002  (Continued)

 
 

Methods RCT

Approved by the Institutional Review Board and written informed consent obtained

Setting: United States of America

Funding: unspecified

Participants 40 ASA 1 to 3 patients with adenocarcinoma of the prostate undergoing prostatectomy

Interventions Treatment group: TEA (T10-T11 or T11-T12) with bupivacaine 0.5% during surgery and for 24 hours af-
ter surgery plus a bolus of morphine 4 mg (single bolus at the end of surgery) (n = 19)

Control group: IV PCA with morphine (n = 21)

General anaesthesia for all participants. Ketorolac (30 mg) was given intravenously to participants in
both groups at the end of surgery

Outcomes Time to first flatus (hours)

Time to first bowel movement (hours)

Hospital LOS (When the participant had consumed 2 clear liquid meals without vomiting, a gener-
al (solid food) diet was begun. When the participant had eaten 2 solid meals without vomiting, had
acceptable analgesia (VAS pain score < 3 out of 10) when taking hydrocodone/acetaminophen, was
haemodynamically stable, could ambulate without assistance, had no ongoing surgical or anaesthet-
ic complications, had a temperature less than 38°C and had normal healing of the surgical incision, the
participant was deemed to have met discharge criteria

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Stevens 1998 
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Random sequence genera-
tion (selection bias)

Unclear risk "randomized", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced except more ASA 3 participants (6 vs 1) in the epidural
group

Stevens 1998  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: India

Funding: unspecified

Participants 80 ASA 1 to 3 patients undergoing upper abdominal and thoracic surgery

Exclusion criteria were history of drug or alcohol abuse, daily intake of opioids and major systemic ill-
nesses and chronic pain

Interventions Treatment group: lumbar epidural (L2-L3 or L3-L4) morphine 50 mcg/kg plus bupivacaine 10 mg in 10
mL saline given before (n = 20) or after surgery (n = 20)

Control group: lumbar epidural (L2-L3 or L3-L4) morphine 50 mcg/kg in 10 mL saline given before (n =
20) or after surgery (n = 20)

General anaesthesia and supplemental epidural morphine as needed after surgery for all participants

Outcomes Pain at rest and on coughing: "The pain scores postoperatively were comparable for all four subgroups.
All the groups had median pain scores of less than or equal to four in the first three days"

Notes Thoracic and abdominal surgery. Study authors contacted 23 February 2016, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Subramaniam 2000 
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Random sequence genera-
tion (selection bias)

Low risk "randomized", "using a random generator table"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "double-blind", "10 mL syringes were given to the anaesthetist, one for preop-
erative and the other for postoperative administration. One of the study inves-
tigators, blinded to the administered drug, was responsible for drug adminis-
tration and postoperative follow-up"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "double-blind", "10 mL syringes were given to the anaesthetist, one for preop-
erative and the other for postoperative administration. One of the study inves-
tigators, blinded to the administered drug, was responsible for drug adminis-
tration and postoperative follow-up"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Subramaniam 2000  (Continued)

 
 

Methods RCT

Approved by the ethics board and written consent obtained from all patients

Setting: Canada

Funding: charity

Participants 50 patients scheduled for elective laparoscopic colorectal surgery for benign and malignant colorectal
lesions

Interventions Treatment group: TEA (T8-T9) with bupivacaine 0.5% and 0.25% during surgery and bupivacaine 0.1%
plus fentanyl 3 mcg/mL for 72 hours after surgery (n = 25)

Control group: IV PCA with morphine (n = 25)

General anaesthesia for all participants. Both groups also received 500 mg naproxen twice a day orally
or rectally for 4 days, and acetaminophen 1 gram 4 times a day for 4 days

Outcomes Time to first flatus

Time to first faeces

Vomiting

VAS at rest and on movement (walking) at 24 and 48 hours

Notes Study authors contacted for additional information on 12 July 2014, but did not reply

Risk of bias

Taqi 2007 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomized", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk "patients were not blinded"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Not blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "All the patients enrolled in the research project completed the study"

"There were no epidural failures (dislodgement, leak, disconnection) during
the postoperative period"

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Demographic characteristics and clinical data related to preoperative health
status, diagnosis and type of surgery, and preoperative nutritional status, were
similar in the 2 groups

Taqi 2007  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: Sweden

Funding: governmental

Participants 22 ASA 1 or 2 female patients undergoing hysterectomy

Interventions Treatment group: TEA (T12-L1 with the catheter inserted 2 to 3 cm into the epidural space) with bupi-
vacaine 0.5% during surgery, and 0.25% 8 mL/h for 42 hours (n = 11)
Control group: TEA (T12-L1 with the catheter inserted 2 to 3 cm into the epidural space) with mor-
phine 4 mg bolus, 2 mg on request for 42 hours (n = 11)

All participants operated under general anaesthesia

Outcomes Time to first flatus (hours)

Time to first faeces (hours)

VAS scores at day 1 (taken as at rest)

Length of hospital stay (days)

Notes  

Thorén 1989 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Before operation, participants were randomly allocated to 2 groups

Allocation concealment
(selection bias)

Unclear risk Before operation, participants were randomly allocated to 2 groups

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Low risk Groups well balanced

Thorén 1989  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained from all patients

Setting: China

Funding: unspecified

Participants 120 ASA class 1 or 2 female patients scheduled for gynaecological lower abdominal operations
through a vertical midline incision

Interventions Treatment group: LEA (L2-L3 or L3-L4) with bupivacaine 0.0625% and fentanyl 3.3 mcg/mL adjusted
for VAS scores < 3/10 at rest for 48 hours (n = 57)

Control group: IV PCA with morphine adjusted for VAS scores < 3/10 at rest (n = 54)

General anaesthesia for all participants

Outcomes Vomiting

Notes 32% of participants in the epidural group had limb weakness

Study authors contacted for additional information. Replied that original data are no longer available

Risk of bias

Bias Authors' judgement Support for judgement

Tsui 1997 
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Random sequence genera-
tion (selection bias)

Unclear risk "randomly allocated", no details

Allocation concealment
(selection bias)

Unclear risk "Before the preoperative visit, patients were randomly allocated"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 9 dropped out owing to blockage of the IV cannula for PCA administration (n =
5), extrusion of the epidural catheter during the study period (n = 2) or failure
to receive a vertical midline incision (n = 2)

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias Unclear risk Groups well balanced

Not in intention-to-treat

Tsui 1997  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: United States of America

Funding: unspecified

Participants 80 adult patients undergoing major vascular surgery of the abdominal aorta and lower extremities

Exclusion criteria were preoperative coagulopathies or liver disease, receiving anticoagulant or an-
tiplatelet medications
and any contraindications to use of an epidural catheter, or any of the standard anaesthetic/analgesic
agents employed

Interventions Treatment group: high lumbar or low thoracic (L3-T10) tested with 3 mL of 1.5% lidocaine with ep-
inephrine 5 mcg/mL, lidocaine 1.5% during surgery (12 to 20 mL) followed by an infusion with 0.1%
bupivacaine and fentanyl 0.001% after surgery for an average duration of 2.40 ± 0.98 postoperative
days (n = 40)

Control group: no epidural and parenteral and/or oral opioid analgesics as requested for pain relief af-
ter surgery (n = 40)

General anaesthesia for all participants

Outcomes Pain: "The average pain scores in the epidural local anaesthetic group on the first three postoperative
days were 2.3 ± 2.6, 1.1 ± 1.4, and 0.8 ± 1.0, respectively, as measured on a visual analogue scale from 0
to 10"

Tuman 1991 
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Length of hospital stay: "The duration of hospital stay after surgical procedures performed under com-
bined general/epidural anaesthesia was 10.7 ± 6.8 days compared with 13.2 ± 11.7 days in those receiv-
ing general anaesthesia alone (P = 0.565)"

Notes Possibly included surgery on lower extremities. Requested aortic abdominal surgery participant data
(for another Cochrane review: Guay J, Kopp S. Epidural pain relief versus systemic opioid-based pain
relief for abdominal aortic surgery. Cochrane Database of Systematic Reviews 2016, Issue 1. Art. No.:
CD005059), but study authors did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly assigned", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Not mentioned: "The physicians and nurses involved in the care of the patients
were unaware of the outcome variables that were being monitored"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned: "Data were collected by a full-time data manager"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results reported

Other bias High risk "The study groups are similar in terms of preoperative characteristics, chronic
drug therapy, and surgical variables, except for a greater incidence of diabetes
mellitus and prior myocardial infarction in the epidural group"

Tuman 1991  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained from each patient

Setting: Finland

Funding: unspecified

Participants 60 ASA physical status score of 1 to 3 consecutive elective patients with complicated diverticular dis-
ease (1 acute episode in patients younger than 50 years, and 2 in older patients, or a preoperative stric-
ture) undergoing laparoscopic sigmoid resection

Interventions Treatment group: TEA (T10-T11) with ropivacaine 0.5% during surgery and ropivacaine 0.2% for 48
hours after surgery (n = 29)

Control group: IV or IM oxycodone (n = 29)

Turunen 2009 
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General anaesthesia for all participants. All participants received daily doses of ketoprofen including
three 100-mg doses administered intravenously (IV) or orally, 4 paracetamol 1-g doses given IV or orally
and, if needed, oxycodone 0.05 mg/kg IV or 0.15 mg/kg administered intramuscularly

Outcomes Time to first flatus

VAS scores on movement at 24, 48 and 72 hours

Leak

Notes Study authors contacted for additional information on 12 July 2014, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Randomization in blocks of 10"

Allocation concealment
(selection bias)

Low risk "sealed envelopes"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 1 participant from each group was excluded because of a missing self care
questionnaire

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Low risk Groups well balanced. "The data were analyzed on an intention-to-treat basis,
which means that patients with unsuccessful epidural analgesia were counted
as epidural analgesia patients"

Turunen 2009  (Continued)

 
 

Methods RCT

Approved by Institutional Revie\v Board and informed written consent obtained from all patients

Setting: India

Funding: departmental resources only

Participants 66 patients of ASA physical status 2 to 3, aged 18 to 65 years, scheduled for emergency laparotomy in
view of peritonitis due to perforation in the small intestine

Interventions Treatment group: TEA (T8-T9 or T9-T10 and catheter advanced 3 cm passed the needle tip) with bupi-
vacaine 0.125% plus fentanyl during surgery and bupivacaine 0.125% thereafter for 48 hours (n = 33)

Tyagi 2011 
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Control group: IV tramadol (n = 33)

General anaesthesia for all participants

Outcomes Time to first flatus

Time to first faeces

Leak

Hospital LOS

Notes "None of the patients in group GT developed epidural abscess or meningitis post-operatively"

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Sealed opaque envelopes"

Allocation concealment
(selection bias)

Low risk "Sealed opaque envelopes"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Unclear risk For the 2 participants with failed epidural blockade, missing data were re-
placed by the "worst possible recorded outcome in group GT"

The 2 groups were similar with regard to demographic profiles and base-
line haemodynamic parameters, signs of SIRS, ASA status 2 and 3 , modified
APACHE score and MPI score

2 failed-block analysed in intention-to-treat

Tyagi 2011  (Continued)

 
 

Methods RCT

Setting: Czech Republic

Funding: unspecified

Voylenko 2013 
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Participants 41 patients undergoing nephron sparing surgery for renal cell carcinoma through transabdominal ap-
proach without central ischaemia

Exclusion criteria were procedures involving the kidney pelvic system and significant co-morbidities

Interventions Treatment group: intraoperatively: epidural anaesthesia with 0.125% bupivacaine 8 to 9 mL/h, post-
operatively: use of epidural analgesics (exact number unclear)

Control group: not clearly mentioned (exact number unclear)

Unclear whether general anaesthesia was used for all participants

Number of participants was entered as 20 in each group for calculation of number of participants in-
cluded in the review

Outcomes Pain: "pain levels in the study group were insignificantly lower to control: 2.9 ± 1,1 points versus 3.5 ±
1,6 points (T-test; P = 0.21)"

Length of hospital stay: "Postoperative hospital stay was significantly shorter for study group 4.1 ± 0.8
days versus 6.8 ± 1.1 days (T-test; P < 0.001)"

Notes Conference abstract

The abstract does not clearly state whether participants in the control group had an epidural. No con-
tact address is provided

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomised control trial", no detail

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Not reported

Selective reporting (re-
porting bias)

Unclear risk Limited information

Other bias High risk Groups well balanced: "Patients age was 52.8 ± 10.5 and 51 ± 12.8 respective-
ly in study and control groups. Mean tumour size was 3.4 ± 0.5 cm versus 3.5
± 0.4 cm; mean glomerular filtration rate 90.1 ± 178 versus 89.7 ± 18.2 mL/min
and "ECOG (not defined in the abstract)" status 0.67 ± 0,5 versus 0.72 ± 0.57 for
study and control group respectively"

Epidural was part of a "fast track" programme that included preoperatively:
no bowel preparation, nutrition with high-carb diet shakes 5 to 7 hours before

Voylenko 2013  (Continued)
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surgery and cancellation of premedication with narcotic analgesics; intraoper-
atively: epidural anaesthesia with 0.125% bupivacaine 8 to 9 mL/h, use of non-
steroidal anti-inflammatory drugs, minimally invasive approach and no drain
policy; postoperatively: early (6 hours) start of oral nutrition, early participant
mobilization, use of epidural analgesics and no narcotics policy

Voylenko 2013  (Continued)

 
 

Methods RCT

Approved by the ethics committee and informed consent obtained

Setting: Sweden

Funding: governmental (plus a contribution from industry)

Participants 30 patients scheduled for elective cholecystectomy; 3 loss to follow-up (27 analysed: 17 female and 10
male)

Interventions Treatment group: TEA (T12-L1; catheter inserted 3 to 4 cm passed the needle tip) with bupivacaine
0.5% started before the incision, and 0.25% intermittent injection of 10 to 14 mL every 3 hours for 24
hours after surgery (n = 12)
Control group: postoperative IM pentazocine 30 to 60 mg on request (n = 15)

General anaesthesia for all participants

Outcomes Time of first flatus (hours)

Time of first stool (hours)

Notes Study authors contacted for additional information on 23 July 2014, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "the Mudy was randomized", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk 3 in the epidural group lost to follow-up (failed epidural)

Selective reporting (re-
porting bias)

Low risk All results provided

Wallin 1986 
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Other bias Unclear risk Groups well balanced

Not in intention-to-treat (n = 12 for epidural in the results)

Wallin 1986  (Continued)

 
 

Methods RCT

Informed consent obtained

Setting: China

Funding: departmental resources

Participants 40 patients undergoing radical colon resection for cancer (right hemicolectomy/transverse colon resec-
tion/descending colon resection/sigmoid resection)

Interventions Treatment group: epidural analgesia as the main anaesthetic method followed by bupivacaine 1.125
mg/mL and morphine 0.04 mg/mL at the rate of 2.0 mL/h for less than 24 hours (n = 20)

Control group: meperidine or tramadol (n = 20)

General anaesthesia for all participants

Outcomes Time to first flatus ("functional recovery of the intestinal tract")

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "divided in two groups", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Unclear risk Unclear, abstract only. Other modalities of therapy might have differed

Wang 2010 

Epidural local anaesthetics versus opioid-based analgesic regimens for postoperative gastrointestinal paralysis, vomiting and pain a�er
abdominal surgery (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

171



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

 
 

Methods RCT

Approved by the research ethics committee and informed written consent obtained from each partici-
pant

Setting: Canada

Funding: governmental

Participants 20 consecutive adult patients of either sex who were scheduled to undergo elective colorectal resec-
tion

Interventions Treatment group: LEA (lower lumbar level) with 2% lidocaine and epinephrine 5 mcg/mL intraopera-
tively only and epidural morphine after surgery (n = 12)

Control group: IV/IM morphine/meperidine (n = 8)

General anaesthesia for all participants

Outcomes VAS scores (unspecified, taken as at rest) at 6, 24 and 48 hours

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Sealed envelopes prepared from a table of random numbers"

Allocation concealment
(selection bias)

Low risk "Sealed envelopes prepared from a table of random numbers"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

"All epidural catheters were judged clinically by the attending anaesthetist to
be functioning well"

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Low risk Groups well balanced

Watters 1993 

 
 

Methods RCT

Wattwil 1989 
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Approved by the ethics committee and informed consent obtained

Setting: Sweden

Funding: unspecified

Participants 40 ASA 1 or 2 women undergoing hysterectomy

Interventions Treatment group: TEA (T12-L1) with bupivacaine 0.5% started before the surgical incision, and 0.25%
8 mL/h for 26 to 30 hours (n = 20). Bolus to maintain T6 sensory level
Control group: IM ketobemidone 5 mg (n = 20)

General anaesthesia for all participants

Outcomes Time to first flatus

Time to first stool

VAS scores at day 1 (taken as at rest although not clearly specified).

Length of hospital stay

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Before operation, the patients were randomly allocated to two groups", no
details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No sham catheter mentioned (data collected by ward nurses)

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up mentioned

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Low risk Groups well balanced

Wattwil 1989  (Continued)

 
 

Methods RCT

Approved by the institutional review committee and written informed consent obtained

Welch 1998 
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Setting: United States of America

Funding: unspecified

Participants 59 ASA class 1 or 2 patients undergoing elective major colorectal surgery under general anaesthesia

Interventions Treatment group: bupivacaine 0.1% and morphine 0.1 mg/mL started in PACU for an unspecified du-
ration (n = 30)

Control group: IM morphine/meperidine (n = 29)

All participants received general anaesthesia

Outcomes Time to first faeces (bowel function)

Time to first flatus (ileus)

Cost

Notes No catheter-related complications or episodes of respiratory depression were reported

Study authors contacted for additional information on 26 July 2014, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Table of random numbers"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Unclear risk No details

Welch 1998  (Continued)

 
 

Methods RCT

Informed consent obtained

Setting: Germany

Wiedemann 1991 
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Funding: unspecified

Participants 28 male patients undergoing upper abdominal surgery (mainly proximal vagotomy for duodenal ulcer)

Interventions Treatment group: thoracic epidural (T7-T9, inserted the day before surgery through a paramedian ap-
proach) with 12 to 14 mL of 0.5% bupivacaine followed by 12 to 14 mL/h of bupivacaine (0.25% for 12 to
18 hours, then 0.125%) started before induction and continued for 48 hours (targeted sensory level T4)
(n = 8)

Control groups: thoracic epidural morphine 4 to 5 mg 30 minutes before induction and every 12 hours
(n = 10) or IM piritramide

Neuroleptanaesthesia with etomidate, succinylcholine, fentanyl, droperidol, nitrous oxide and pan-
curonium

Outcomes Pain scores at rest at 6, 24 and 48 hours (scale 0 to 4)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly assigned", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up mentioned

No failed epidural mentioned but groups unequal (8 vs 10 and 10)

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Low risk Groups well balanced

Wiedemann 1991  (Continued)

 
 

Methods RCT

Approved by the ethics committee and written informed consent obtained

Setting: United States of America

Funding: unspecified

Yeager 1987 

Epidural local anaesthetics versus opioid-based analgesic regimens for postoperative gastrointestinal paralysis, vomiting and pain a�er
abdominal surgery (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

175



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Participants 55 adult patients undergoing intra-abdominal or intrathoracic surgery requiring intensive care unit ad-
mission

Exclusion criteria were contraindication to insertion of an epidural catheter (localized infection, septi-
caemia, preoperative coagulopathy)

Interventions Treatment group: thoracic or lumbar (according to surgical site) epidural (catheter inserted before
surgery) analgesia with intraoperative administration of local aesthetics in sufficient dose and concen-
tration to achIeve and maintain surgical anaesthesia and muscle relaxation (bupivacaine 0.75% or li-
docaine 1.5% with epinephrine 5 mcg/mL) Postoperatively, physicians caring for participants utilized
the epidural catheter for pain relief with analgesic concentrations of local anaesthetics and/or epidur-
al administration of narcotics, avoiding use of parenteral narcotics for an average duration of 31 hours
(range: 8 to 79 hours) (n = 28)

Control group: intermittent opioids as required administered parenterally during intensive care unit
stay and parenterally or orally thereafter (n = 25)

General anaesthesia for all participants

Outcomes Length of hospital stay: "11.4 ± 4.6 days in hospital for epidural group participants compared with 15.8
± 12.3 days in hospital for opioids group participants"

Total cost: "The average hospital cost for group epidural patients ($11,218 ± 5,738) was also significant-
ly less than the average cost for group opioids patients ($20,380 ± 20,343) (P = 0.02). The average physi-
cian costs for group epidural patients ($3,801 ± 1,342) was less than group opioids patients ($5,134 ±
2,939) (P = 0.05)"

Notes Participants undergoing intrathoracic, intra-abdominal or major (non-cerebral) vascular surgery. Data
not extractable separately. Study authors contacted on 23 February 2016, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "randomized from a table of random numbers"

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 2 (opioid group) participants dropped after randomization because surgery
was cancelled

"Three patients in group epidural did not have a functioning epidural catheter;
one, due to technical failure, and two, because a catheter was never inserted
by independent decision of the anaesthesiologist in charge of the case"; those
participants were kept for analysis

Selective reporting (re-
porting bias)

Low risk All results provided

Yeager 1987  (Continued)
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Other bias Low risk Groups well balanced

Intention-to-treat

Yeager 1987  (Continued)

 
 

Methods RCT

Setting: China

Funding: departmental resources

Participants 42 ASA 1 to 2 patients, aged 37 to 70 years, with no preoperative immune or endocrine disease

and scheduled for elective abdominal surgery of an expected duration < 4 hours

Interventions Treatment groups: TEA or LEA (according to surgical site) inserted before induction and tested with 4
mL of lidocaine 2%, bupivacaine 0.33% 4 to 6 mL during surgery followed by ropivacaine 0.2% and fen-
tanyl 2 mcg/mL as patient-controlled analgesia (background infusion 4 mL/h; bolus 2 mL; lockout time
20 minutes) (n = 9) or bupivacaine 0.12% plus fentanyl 2 mcg/mL (same settings) (n = 8) or bupivacaine
0.12% plus morphine 0.08 mg/mL (same settings) (n = 9) for 24 hours

Control group: IV morphine (n = 8)

General anaesthesia with propofol, fentanyl, nitrous oxide, isoflurane and vecuronium

Outcomes Pain scores at 24 hours after surgery (taken as at rest)

Notes Study includes a fourth treatment group, with intraoperative bupivacaine followed by IV morphine af-
ter surgery. This group was not retained in the analysis. Owing to the small number of participants in
the control group (n = 8), the 3 treatment groups were fused for analysis

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly divided", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up

Selective reporting (re-
porting bias)

Low risk All results provided

Zeng 2003 
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Other bias Low risk Groups well balanced

Zeng 2003  (Continued)

 
 

Methods RCT

Approved by the ethics committees and written informed consent obtained for all patients

Setting: China

Funding: unspecified

Participants 67 patients undergoing D2 (systematic dissection of lymph nodes in the second tier with clear histologi-
cal margins.) radical gastrectomy for gastric cancer

Interventions Treatment group: TEA (T8-T9) PCEA with bupivacaine 0.05% and morphine 0.1 mg/mL for 48 hours (n
= 34)

Control group: IV PCA with morphine (n = 33)

General anaesthesia for all participants; pethidine was used as a supplemental drug for breakthrough
pain in both groups

Outcomes Time to first flatus (hours)

VAS at rest at 24 and 48 hours

VAS on movement (coughing) at 24 and 48 hours

Anastomotic leak

Hospital LOS (Predetermined discharge criteria were used to measure length of hospital stay after the
operation. Criteria were defined as eating a normal diet, tolerating clear fluids for 24 hours, having no
complaints of pain, providing no evidence of complications for 24 hours and obtaining consent from
the participant)

Notes Study authors contacted for additional information on 13 July 2014, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly assigned", no details

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Zhu 2013 

Epidural local anaesthetics versus opioid-based analgesic regimens for postoperative gastrointestinal paralysis, vomiting and pain a�er
abdominal surgery (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

178



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 7 participants excluded from analysis

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Unclear risk Groups well balanced

Not in intention-to-treat

Zhu 2013  (Continued)

 
 

Methods RCT

Approved by the institutional review board and informed consent obtained

Setting: United States of America

Funding: unspecified

Participants Patients undergoing elective segmental intestinal resection by laparotomy. Reoperative cases and pa-
tients with co-morbidities were included

Interventions Treatment group: TEA (PCEA) (T8-T9 or T9-T10) with bupivacaine and fentanyl for 48 hours (n = 28).
Concentrations unspecified

Control group: IV PCA (n = 31). Drug unspecified

General anaesthesia plus ketorolac and antiemetic prophylaxis for all participants

Outcomes Time to first faeces

VAS scores (taken as at rest) at 24 and 48 hours

Hospital LOS (Before discharge, all participants passed flatus or stool, were comfortable on oral analge-
sia, could stand and walk independently and had tolerated 3 successive solid meals)

Costs

Notes Study authors contacted for additional information on 26 July 2014, but did not reply

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Randomization was performed using sealed envelopes"

Allocation concealment
(selection bias)

Low risk "Randomization was performed using sealed envelopes"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not mentioned

Zutshi 2005 
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not mentioned

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Data are missing for some outcomes

Selective reporting (re-
porting bias)

Low risk All results provided

Other bias Unclear risk Groups well balanced

Lack of details on the content of epidural solution and of IV opioids

Intention-to-treat outcomes retained for this review

Zutshi 2005  (Continued)

APACHE: Acute Physiology and Chronic Health Evaluation; ARDS: adult respiratory distress syndrome (acute lung injury); ASA: American
Society of Anesthesiologists; B: bupivacaine; BP: blood pressure; d:day; EA: epidural anaesthesia or analgesia; EM: epidural morphine; G:
gram; Gr: group; IM: intramuscular; IV: intravenous; kg: kilogram; L: litre; LEA: lumbar epidural anaesthesia or analgesia; LOS: length of stay;
M: morphine; mcg: microgram; mL: millilitre; MPI: Mannheim Peritonitis Index score; NCT: number of clinical trial; NSAID: non-steroidal
anti-inflammatory drug; PCA: patient-controlled analgesia; PCEA: patient-controlled epidural analgesia; RCT: randomized controlled trial;
SD: standard deviation; SIRS: systemic inflammatory response syndrome; T: thoracic; TEA: thoracic epidural anaesthesia or analgesia; VAS:
visual or verbal analogue pain score; y: year
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Akarsu 2012 No outcome of interest measured

Ali 2010 Different population: participants undergoing thoracic or thoraco-abdominal surgery

Aono 1998 No outcome of interest measured

Aribogan 2003 Different intervention: tramadol injected epidurally

Asantila 1991 Different intervention: all participants received 20 mL of 0.5% bupivacaine at the insertion of the
catheter, and randomization started after surgery only

Axelsson 2005 Different study population: knee surgery

Badner 1994 Different intervention: Some participants in all groups (fentanyl alone or with a local anaesthetic)
might have received local anaesthetic during surgery: "Intraoperatively, the epidural catheter was
used for anaesthesia at the discretion of the attending anaesthetist", and participants were ran-
domized at wound closure

Baron 1991 Different intervention: Participants from both groups may have received epidural local anaesthetic
postoperatively

Basse 2002 Different intervention: Both groups had an epidural with a local anaesthetic

Beeby 1984 Different intervention: cesarean section operated under epidural anaesthesia; therefore, all partici-
pants received local anaesthetic epidurally

Bigler 1989 Different intervention: 2 groups with local anaesthetics: epidural vs paravertebral blockade
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Study Reason for exclusion

Bloch 1989 Different intervention: epidural anaesthesia vs general anaesthesia for surgery

Bowdle 1997 Not an RCT: post hoc analysis of individuals who had participated in a multi-centre trial

Brandt 1976 Not an RCT: Participants were divided into 2 groups, but the word 'randomized' was not found any-
where in the report

Brandt 1978 Different intervention: epidural anaesthesia without general anaesthesia vs general anaesthesia

Bredtmann 1990 Not an RCT: Randomization was performed by allotting participants who had surgery on odd-num-
bered days to the group receiving thoracic epidural analgesia plus general anaesthesia (group I, n =
57), and participants scheduled for surgery on even-numbered days to the group receiving general
anaesthesia without epidural block (group II, n = 59)

Bredtmann 1991 Different intervention: no group without local anaesthetic

Bridenbaugh 1976 Different intervention: no group without local anaesthetics

Brodner 2000 Different intervention: all participants received a local anaesthetic through an epidural catheter

Bromage 1955 Cross-over trial

Bromage 1971 Different study population: thoracic and abdominal surgery. No outcomes of interest measured

Brownridge 1985 Different intervention: all participants received local anaesthetics for surgery

Buckley 1978 Different intervention: study of different solutions of epidural etidocaine to participants undergo-
ing gynaecological surgery. Excluded as epidural local anaesthetic was not compared with an opi-
oid-based regimen

Buckley 1982 No outcome of interest measured

Carli 1991 No outcome of interest measured: study on the effect of perioperative epidural local anaesthetic
on whole body protein turnover and urinary excretion of urea nitrogen, adrenaline, noradrenaline
and cortisol. Excluded as the study was not relevant to this review

Carli 1995 No outcome of interest measured

Casati 2002 No outcome of interest measured

Catley 1985 Not an RCT: "allocated" to 2 groups (the word 'random' does not appear in the report). Groups
were "matched" for age, weight, height and type of surgery; the word 'prospective' does not ap-
pear in the report

Chestnut 1986 Different intervention: all participants had surgery under epidural anaesthesia with local anaes-
thetics

Cooper 1996 Different intervention: all participants operated under epidural anaesthesia and randomized after
surgery

Cowen 1982 Different intervention: all participants received epidural local anaesthetics during surgery

Crews 1999 Different intervention: all participants received epidural analgesia containing levobupivacaine dur-
ing surgery and were randomized to 3 groups only after surgery
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Study Reason for exclusion

Dahl 1992 Different intervention: all participants received an epidural with bupivacaine and opioids during
surgery

De Kock 1999 Different intervention: not compared with an opioid-based regimen

Delilkan 1993 Different intervention: compared with epidurally administered tramadol

Dupont 1987 Different population: children

Dyer 1992 Different intervention: all participants received intraoperative local anaesthetics

Engquist 1977 No outcome of interest measured

Engquist 1980 Not an RCT: The word 'randomized' is not mentioned anywhere in the report

Etches 1997 Different intervention: all participants received local anaesthetics during surgery

Feo 2009 Not an RCT: retrospective

Frings 1982 Different intervention: epidural opioids vs systemic opioids

Fujita 2011 Different intervention: both groups received postoperative epidural ropivacaine and fentanyl

Garnett 1996 No outcome of interest measured

Geddes 1991 Different intervention: all participants received epidural local anaesthetics for surgery

Gelman 1977 Not an RCT: participants were divided into 3 groups, but the word 'randomized' is not mentioned
anywhere in the report

Gelman 1980 No outcome of interest measured

George 1992 Different intervention: all participants received 8 mL of 0.5% bupivacaine at catheter insertion and
were randomized after surgery

Gold 1994 No outcome of interest measured

Gow 1979 Not an RCT

Grass 1992 Not an RCT: retrospective study

Grass 1993 Different intervention: participants received epidural fentanyl with or without ketorolac. Excluded
as no group received epidural local anaesthetic

Gulucu 2009 Different intervention: no group given a local anaesthetic

Gupta 2006 Different intervention: all participants received local anaesthetics during the intraoperative period

Han 2005 Different intervention: all groups with an epidural received something other than a local anaesthet-
ic or an opioid in the epidural (phenergan, droperidol and ondansetron or tramadol)

Harukuni 1995 No outcome of interest measured

Hashimoto 1995 No outcome of interest measured
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Study Reason for exclusion

Hendolin 1982 No outcome of interest measured

Hendolin 1987a No outcome of interest measured

Hendolin 1987b No outcome of interest measured

Her 1990 Not an RCT: participants assigned to general anaesthesia with or without an epidural according to
their preference for having an epidural or not

Hjortso 1986 Different intervention: postoperative epidural bupivacaine with or without morphine

Houweling 1992 No outcome of interest measured: study comparing intraoperative haemodynamic changes in
epidural bupivacaine vs epidural sufentanil. Excluded as no postoperative outcomes were present-
ed

Hull 1991 Different intervention: study comparing 2 surgical techniques

Inoue 2005 Different intervention: all participants received epidural local anaesthetics during surgery

Jones 2013 Different intervention: all participants received an epidural with local anaesthetics for surgery

Jorgensen 1978 Different intervention: all participants received epidural local anaesthetics

Kabon 2003 No outcome of interest measured

Kajiyama 2004 Not an RCT: this is an observational study. No abdominal surgery participants included. Not eligible

Kapral 1996 Different intervention: study compares intraoperative gastric intramucosal CO2 as a measure of vis-

ceral perfusion to obtain an indirect measure of surgical stress response

Kausalya 1994 Different intervention: general anaesthesia vs regional anaesthesia

Kilbride 1992 Different intervention: no group was given epidural local anaesthetic

Kiya 2003 Different intervention: all participants received local anaesthetics during surgery

Koganemaru 1996 Different intervention: all participants received epidural mepivacaine

Korinek 1985 Different intervention: all participants received epidural local anaesthetics for surgery

Kossman 1982 No outcome of interest measured

Kouraklis 2000 No outcome of interest measured

Krane 1987 Different study population: children

Krane 1989 Different study population: children

Kumar 1993 Different study population: children

Lattermann 2001 No outcome of interest measured

Lattermann 2002 No outcome of interest measured

Lattermann 2003 No outcome of interest measured
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Study Reason for exclusion

Lee 1988 Different intervention: all participants received 20 mL of 2% lidocaine at catheter insertion plus 10
mL of 0.5% bupivacaine 1 hour later or at wound closure if earlier and were randomized at the end
of surgery

Lee 1991 Different intervention: all participants received local anaesthetics

Licker 1995 No outcome of interest measured

Liu 2005 Different intervention: droperidol added to the epidural solution

Lowson 1994 Different intervention: all participants received an epidural with 0.5% bupivacaine during surgery

Madej 1992 Different intervention: all participants received 0.5% bupivacaine during surgery

Manikian 1988 Not an RCT

Marco 1989 Different study population: children

Matsunaga 1996 Different intervention: all participants received epidural buprenorphine with bupivacaine

Mellbring 1983 No outcome of interest measured

Modig 1981 Different study population: hip replacement

Moine 1992 Different study population: children

Moller 1982 Not randomized? The word 'random' is not mentioned in the report. No outcome of interest mea-
sured

Morley 2002 No outcome of interest measured

Moselli 2011 Different intervention: all participants received epidural analgesia with a local anaesthetic after
surgery

Moskovitz 1986 Not an RCT

Muneyuki 1968 Not an RCT: participants are said to have been divided into 2 groups, but the word 'randomized'
does not appear in the report

Murakami 2009 Different intervention: participants form group general anaesthesia/epidural anaesthesia/analge-
sia received droperidol in the epidural space

Murrat 1988 Different study population: children

Mushambi 1992 Different intervention: study on gastric emptying (paracetamol absorption test) after general
anaesthesia for minor gynaecological surgery. Excluded as no participants had epidural local
anaesthetic

Naesh 1994 No outcome of interest measured

Nandate 2003 No outcome of interest measured

Niiyama 2005 Different intervention: all participants received epidural local anaesthetics intraoperatively

Nimmo 1978 Not an RCT
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Study Reason for exclusion

Nishikawa 2007 Different intervention: buprenorphine in the epidural solution

Nishiyama 1991 Different intervention: this study compares postoperative epidural midazolam with and without lo-
cal anaesthetics

Noreng 1987 Not an RCT? The word 'random' does not appear in the report. No outcome of interest measured

Norris 2001 Different intervention: all participants received epidural local anaesthetics intraoperatively. "Pa-
tients who received general anaesthesia intraoperatively received 6 ml of 0.25% bupivacaine"

O'Connor 2001 Not an RCT: "Limitations include retrospective nature of this study"

Ohtaka 1991 Different intervention: this study compares postoperative epidural buprenorphine with and with-
out local anaesthetics for upper abdominal surgery

Olofsson 1997 Different intervention: all participants received neuraxial local anaesthetics

Omar 2009 Different intervention: excluded because the study provided epidurally administered ketamine

Osipova 2002 No outcome of interest measured

Paech 1994 Different intervention: both groups received bupivacaine to induce a T4 level for surgery

Parker 1992 Different intervention: all participants operated under epidural anaesthesia

Petring 1984 Different population: surgeries on the extremities

Poopalalingam 2003 Different intervention: all participants received local anaesthetic during surgery and in the post-
anaesthesia care unit. Randomization started thereafter only

Porter 1997 Different population: labor analgesia

Pouzeratte 2001 Different intervention: the 3 groups received an epidural with local anaesthetics during surgery

Rademaker 1992 Not an RCT: quasi-randomized: "on an alternating basis"

Randalls 1991 Different intervention: all participants received local anaesthetic for surgery

Rawal 1984 Different intervention: epidural local anaesthetics were given to all participants during surgery and
to none after surgery

Reinhart 1989 No outcome of interest measured

Reiz 1982 No outcome of interest measured

Renck 1975 Different intervention: all participants received local anaesthetics

Rucci 1985 Different intervention: all participants received local anaesthetics

Ryan 1992 Different intervention? Mode of analgesia in the control group unspecified

Saito 1995 No outcome of interest measured

Sakaguchi 1995 Different population (includes participants 12 years of age and older) and different intervention (all
participants may have received epidural local anaesthetics during surgery)
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Study Reason for exclusion

Salman 2013 Not an RCT: quasi-randomized trial: "randomized as follows: each patient was given a number ac-
cording to chronological
order beginning from 1. Intravenous analgesia with meperidine was used in odd numbered pa-
tients (n=40), and epidural analgesia with bupivacaine was used in even numbered patients (n=40)"

Schug 1996 Different intervention: all participants received an epidural with local anaesthetics during surgery

Schulte 2008 Different intervention: both groups received an epidural after surgery

Schurizek 1982 Different intervention: excluded as no group received only epidural local anaesthetic

Scott 1989 Different intervention: both groups received an epidural with a local anaesthetic

Scott 1995 Different intervention: all participants received epidural ropivacaine during surgery

Scott 1999 Different intervention: both groups had local anaesthetics

Seeling 1984 No outcome of interest measured

Seeling 1985 No outcome of interest measured. Excluded as no postoperative assessments were performed

Seow 1976 Different intervention: all participants received local anaesthetics

Seow 1982 Different intervention: all participants received local anaesthetics

Shir 1995 Different intervention: all participants received local anaesthetic in the epidural after surgery

Sinclair 1984 Different intervention: all participants received local anaesthetics

Smeets 1993 No outcome of interest measured

Smith 1996 Different intervention: all participants received epidural bupivacaine during surgery

Spence 1971 No outcome of interest measured

Stamenkovic 2008 Different intervention: all participants received epidurally injected bupivacaine 0.25% during
surgery

Stamenkovic 2009 Different intervention: all participants received epidurally injected bupivacaine 0.25% after surgery

Stehr-Zirngibl 1997 Different intervention: all participants had an epidural with local anaesthetic during surgery

Stenseth 1994 No outcome of interest measured

Sutcliffe 1996 Different study population: includes participants undergoing laryngectomy. No outcome of interest
measured

Suttner 2005 Retracted article

Takahashi 2005 Different intervention: all participants received epidural ropivacaine during surgery

Thörn 1992 Different intervention: both groups received an epidural with local anaesthetics during surgery

Thörn 1996 No outcome of interest measured
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Study Reason for exclusion

Tikuisis 2009 No outcome of interest measured

Torda 1995 Different intervention: cross-over trial

Traynor 1982 Different intervention: participants with an epidural also had a vagal block with lidocaine

Tsuji 1983 Different intervention: general anaesthesia vs epidural anaesthesia

Tsuji 1983a Different intervention: general anaesthesia vs regional blockade (combination of epidural anaes-
thesia and splanchnic nerve blockade)

Tsuji 1987 Different intervention: general anaesthesia vs epidural anaesthesia

Uchida 1988 Different intervention: general anaesthesia vs epidural anaesthesia

Vedrinne 1989 Not an RCT? The word 'random' is not mentioned in the report

Virlos 2010 Not an RCT: observational study

von Ungern-Sternberg 2005 Not an RCT: "After making a free choice between epidural analgesia and opioids", "the allocation to
the different analgesic regimens was not randomized"

Wang 2013 No outcome of interest measured

Wessen 1994 No outcome of interest measured

White 1979 Different study population: peripheral vascular surgery

Wiebalck 1997 Different intervention: all participants received local anaesthetics

Wolf 1993 Different population: children

Wright 1992 Different population: labour analgesia

Wu 2000 Different intervention: all participants received an epidural with a local anaesthetic after surgery

Yeh 2005 Different intervention: all participants received an epidural containing a local anaesthetic after
surgery

Yorozu 1996 Different intervention: all participants received an epidural containing a local anaesthetic after
surgery

Yorozu 1997 Different intervention: all participants received an epidural containing a local anaesthetic after
surgery

Yuceyar 2004 No outcome of interest measured

Zingg 2009 Different intervention: not randomized for epidural analgesia

mL: millilitre
RCT: randomized controlled trial
T: thoracic
TEA: thoracic epidural anaesthesia or analgesia
VAS: visual or verbal analogue pain scores
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Characteristics of studies awaiting assessment [ordered by study ID]

 

Methods RCT

Participants 235 participants undergoing radical retropubic prostatectomy

Interventions Intervention: thoracic epidural anaesthesia with continuous administration of 0.25% bupivacaine
(n = 116)

Control: intravenous analgesia with fentanyl (intubation: 2 mcg/kg; maintenance: 0.1 to 0.3 mg)

General anaesthesia for all participants

Outcomes Blood loss

Transfusion rate

Notes  

Baumunk 2014 

 
 

Methods RCT

Participants 53 ASA 1 or 2 patients undergoing surgery for surgical tumour resection for colon cancer

Interventions Intervention: epidural anaesthesia (n = 26)

Control: n = 27

General anaesthesia for all participants

Outcomes Times to first flatus

Times to tolerate a full diet

Immunosuppression

Notes  

Chen 2015 

 
 

Methods RCT

Funding: none reported

Participants 20 ASA 1 or 2 patients scheduled for gynaecological surgery between May and December 2012

Exclusions were previous history of renal failure, cardiovascular disease or diabetes mellitus; par-
ticipants taking medications that have effects on the autonomic nervous system; participants who
had more than 1000 mL blood loss/received blood transfusion during surgery

Interventions Intervention: thoracic epidural anaesthesia (T12-L1) with test dose followed by 1% mepivacaine

Control: remifentanil during surgery

Enohata 2014 
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General anaesthesia and epidural analgesia with 0.375% ropivacaine after surgery for all partici-
pants

Outcomes Superoxide dismutase

Myeloperoxidase

Adrenaline and noradrenaline

Notes Study will likely be excluded, as all participants received epidural analgesia

Enohata 2014  (Continued)

 
 

Methods RCT

Participants 127 women with oncogynaecological pathology

Interventions Intervention: epidural anaesthesia (n = 40)

Control: no epidural (n = 43)

All participants received general anaesthesia and standard prophylactics for postoperative nausea
and vomiting with ondansetron 8 mg and dexamethasone 8 mg intravenously

Outcomes Postoperative nausea and vomiting

Notes Study also includes another group with general anaesthesia and droperidol (n = 44)

Khoronenko 2014 

 
 

Methods RCT

Participants 71 ASA 1 to 3 patients undergoing radical resection of a gastric cancer

Interventions Intervention: epidural anaesthesia (n = 35)

Control: no epidural (n = 36)

General anaesthesia for all participants

Outcomes Immunosuppression

Notes  

Kun 2014 

 
 

Methods RCT

Participants 85 patients undergoing radical resection of cervical carcinoma

Interventions Intervention: epidural anaesthesia (n = 35)

Control: no epidural (n = 36)

Li 2015 
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General anaesthesia for all participants

Outcomes Immunosuppression

Notes  

Li 2015  (Continued)

 
 

Methods RCT

Participants 40 patients undergoing robotic urogenital oncosurgery

Interventions Intervention: epidural anaesthesia (n = 16)

Control: no epidural (n = 24)

General anaesthesia for all participants

Outcomes Acute kidney injury

Neutrophil gelatinase-associated lipocalin

Notes  

Orsolya 2015 

 
 

Methods RCT

Participants 40 patients undergoing retroperitoneal laparoscopic surgery for adrenal tumours

Interventions Intervention: pre-emptive epidural anaesthesia at T10-T11 with 0.2% bupivacaine 5 to 10 mL to
maintain anaesthesia level at T4 (n = 20)

Control: no epidural (n = 20)

General anaesthesia for all participants

Outcomes Endothelin

Calcitonin gene-related peptide

Notes  

Pan 2015 

 
 

Methods RCT

Participants 40 ASA 3 patients undergoing abdominal surgery for peritonitis

Interventions Intervention: epidural blockade for 74 hours

Control: no epidural

Satsuta 2015 
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General anaesthesia for all participants

Outcomes Time to return of gastrointestinal function

Notes Conference abstract, numbers for each group not provided, no contact address

Satsuta 2015  (Continued)

 
 

Methods RCT

Participants 40 ASA 1 or 2 patients undergoing right hepatectomy for living-donor liver transplantation

Interventions Intervention: epidural anaesthesia at T6-T8 (n = 20)

Control: no epidural (n = 20)

General anaesthesia for all participants

Outcomes Liver blood flow

Prothrombin time

International normalized ratio

Total bilirubin

Direct bilirubin

Albumin

Aspartate transaminase

Alanine transaminase

Notes  

Sayan 2015 

 
 

Methods RCT

Participants 50 ASA 2 or 3 chronically ill end-stage renal disease adult patients scheduled for elective live-relat-
ed kidney transplantation

Interventions Intervention: epidural anaesthesia at T12-L1 with fentanyl and bupivacaine (n = 25)

Control: epidural anaesthesia with fentanyl (n = 25)

General anaesthesia and epidural analgesia with 0.125% bupivacaine at 4 to 8 mL per hour after
surgery for all participants

Outcomes Perioperative haemodynamics and vasopressor requirements

Early gra$ function

Notes Study will likely be excluded, as all participants received epidural analgesia

Sen 2014 
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Methods RCT

Participants 60 ASA 1 or 2 patients undergoing laparoscopic cholecystectomy

Interventions Intervention: epidural blockade (n = 30)

Control: IV patient-controlled analgesia (n = 30)

General anaesthesia for all participants

Outcomes Pain at rest at 6 and 24 hours after surgery

Cortisol

Human growth hormone

Prolactin

Glucose

C-reactive protein

Notes  

Sidiropoulou 2014 

 
 

Methods RCT

Participants 60 patients undergoing laparoscopic colectomy

Interventions Intervention: thoracic epidural anaesthesia (n = 20)

Control: high-dose remifentanil (n = 20)

Control group: low-dose remifentanil (n = 20)

General anaesthesia for all participants

Outcomes Adrenocorticotropic hormone

Cortisol

Antidiuretic hormone

Catecholamines

Notes  

Watanabe 2014 

 
 

Methods RCT

Participants 66 adult, ASA 1 or 2 patients undergoing elective abdominal surgery

Interventions Intervention: lumbar epidural lidocaine (n = 16)

Xiang 2014 
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Intervention: thoracic epidural lidocaine group (n = 16)

Control: epidural saline (n = 16)

General anaesthesia and patient-controlled epidural analgesia after surgery for all participants

Outcomes Time taken for the bispectral index to decrease to 60

Notes Study also includes an IV lidocaine group (n = 18). This study will likely be excluded, as all partici-
pants received epidural analgesia

Xiang 2014  (Continued)

 
 

Methods RCT

Participants 40 participants undergoing colon cancer surgery

Interventions Intervention: thoracic epidural anaesthesia/analgesia with ropivacaine and sufentanil for 72 hours
(n = 20)

Control: IV patient-controlled analgesia with sufentanil (n = 20)

General anaesthesia for all participants

Outcomes Pain at rest and during coughing at 2, 24 and 48 hours after operation

Vascular endothelial growth factor C

Cytokines

Notes ChiCTR.org ID ChiCTR-TRC-13003146

Xu 2014 

 
 

Methods RCT

Participants 64 patients undergoing radical resection of gastric antral carcinoma

Interventions Intervention: epidural anaesthesia/analgesia

Control: no epidural

General anaesthesia for all participants

Outcomes Tumour necrosis factor α

Interleukins 6 and 8

T-lymphocyte subsets

Natural killer cells

Notes  

Zhao 2015 

ASA: American Society of Anesthesiologists physical status; mcg/kg: micrograms per kilogram of body weight; N: number; RCT: randomized
controlled trial
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Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Effects of 2 different anesthesia-analgesia methods on incidence of postoperative delirium in el-
derly patients undergoing major thoracic and abdominal surgery: study rationale and protocol for
a multicenter randomized controlled trial

Methods RCT

Participants 1800 elderly participants (age range: 60 to 90 years) scheduled to undergo major thoracic or ab-
dominal surgery

Interventions Intervention: combined epidural-general anaesthesia plus postoperative epidural analgesia

Control: general anaesthesia plus postoperative intravenous analgesia

Outcomes 7-Day incidence of postoperative delirium

Duration of postoperative delirium

Pain during the first 3 days after surgery

30-Day incidence of postoperative non-delirium complications

Length of stay in hospital after surgery

30-Day all-cause mortality

Starting date November 2011

Contact information Department of Anesthesiology and Critical Care Medicine, Peking University First Hospital, No.8
Xishiku Street, Xicheng District, Beijing, 100034, China

Notes ClinicalTrials.gov NCT01661907 and Chinese Clinical Trial Registry ChiCTR-TRC-12002371

Li 2015a 

RCT: randomized controlled trial
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Epidural with a local anaesthetic with or without opioids compared with opioid-based regimen

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Time to first flatus subgrouped
by type of surgery

22 1138 Std. Mean Difference (Random,
95% CI)

-1.28 [-1.71, -0.86]

1.1 Gynaecology 3 122 Std. Mean Difference (Random,
95% CI)

-1.24 [-1.86, -0.62]

1.2 Cholecystectomy 1 27 Std. Mean Difference (Random,
95% CI)

-0.15 [-0.91, 0.61]

1.3 Gastrointestinal surgery 14 690 Std. Mean Difference (Random,
95% CI)

-1.34 [-1.82, -0.86]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.4 Urology 1 40 Std. Mean Difference (Random,
95% CI)

-0.83 [-1.48, -0.17]

1.5 Vascular surgery 1 34 Std. Mean Difference (Random,
95% CI)

-12.86 [-15.98,
-9.73]

1.6 Various 2 225 Std. Mean Difference (Random,
95% CI)

-0.03 [-0.29, 0.23]

2 Time to first faeces subgrouped
according to duration of local
anaesthetic administration

28 1559 Std. Mean Difference (Random,
95% CI)

-0.67 [-0.86, -0.47]

2.1 Epidural local anaesthetic ad-
ministered during surgery only

1 30 Std. Mean Difference (Random,
95% CI)

0.03 [-0.68, 0.75]

2.2 Epidural local anaesthetic ad-
ministered postoperatively for <
48 hours

8 363 Std. Mean Difference (Random,
95% CI)

-0.57 [-1.06, -0.07]

2.3 Epidural local anaesthetic ad-
ministered for ≥ 48 hours after
surgery

19 1166 Std. Mean Difference (Random,
95% CI)

-0.73 [-0.93, -0.53]

3 Pain scores at rest at 6 to 8
hours after surgery subgrouped
by type of surgery

20 947 Std. Mean Difference (Random,
95% CI)

-0.84 [-1.08, -0.61]

3.1 Cholecystectomy 1 16 Std. Mean Difference (Random,
95% CI)

0.33 [-0.65, 1.32]

3.2 Gastrointestinal surgery 8 387 Std. Mean Difference (Random,
95% CI)

-0.74 [-1.06, -0.42]

3.3 Gynaecology 2 68 Std. Mean Difference (Random,
95% CI)

-0.76 [-1.70, 0.18]

3.4 Urology 4 136 Std. Mean Difference (Random,
95% CI)

-1.16 [-1.66, -0.67]

3.5 Vascular surgery 2 154 Std. Mean Difference (Random,
95% CI)

-0.63 [-1.00, -0.26]

3.6 Various 4 186 Std. Mean Difference (Random,
95% CI)

-1.24 [-2.18, -0.29]

4 Pain scores on movement at
6 to 8 hours after surgery sub-
grouped by type of opioid in the
control group

13 617 Std. Mean Difference (Random,
95% CI)

-1.05 [-1.52, -0.58]

4.1 Epidural LA compared with IV
or epidural fentanyl

3 119 Std. Mean Difference (Random,
95% CI)

-1.15 [-3.91, 1.61]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4.2 Epidural LA compared with IT
(De Pietri 2006) or IV (all others)
morphine

8 387 Std. Mean Difference (Random,
95% CI)

-0.93 [-1.28, -0.59]

4.3 Epidural LA with opioids com-
pared with IV piritramide

1 19 Std. Mean Difference (Random,
95% CI)

-0.62 [-1.54, 0.30]

4.4 Epidural LA alone compared
with epidural sufentanil

1 67 Std. Mean Difference (Random,
95% CI)

-0.95 [-1.78, -0.12]

4.5 Epidural LA with opioids com-
pared with IV tramadol

1 25 Std. Mean Difference (Random,
95% CI)

-2.19 [-3.18, -1.20]

5 Pain scores at rest at 24 hours
subgrouped by type of opioid in
the epidural

46 3085 Std. Mean Difference (Random,
95% CI)

-0.62 [-0.82, -0.43]

5.1 Local anaesthetic only 13 414 Std. Mean Difference (Random,
95% CI)

-0.16 [-0.70, 0.38]

5.2 Epidural local anaesthetic
with the addition of meperidine

1 59 Std. Mean Difference (Random,
95% CI)

-0.11 [-0.65, 0.44]

5.3 Epidural local anaesthetic
with the addition of morphine

12 634 Std. Mean Difference (Random,
95% CI)

-1.32 [-1.87, -0.78]

5.4 Epidural local anaesthetic
with the addition of fentanyl

18 891 Std. Mean Difference (Random,
95% CI)

-0.55 [-0.77, -0.33]

5.5 Epidural local anaesthetic
with the addition of sufentanil

4 199 Std. Mean Difference (Random,
95% CI)

-0.61 [-0.94, -0.29]

5.6 Epidural with different solu-
tions

1 888 Std. Mean Difference (Random,
95% CI)

-0.29 [-0.42, -0.15]

6 Pain scores at rest at 24 hours
subgrouped by opioid in the con-
trol group

42 2066 Std. Mean Difference (Random,
95% CI)

-0.69 [-0.91, -0.47]

6.1 Epidural local anaesthetic
compared with fentanyl

4 144 Std. Mean Difference (Random,
95% CI)

-1.11 [-3.18, 0.96]

6.2 Epidural local anaesthetic
compared with ketobemidone

1 40 Std. Mean Difference (Random,
95% CI)

-1.23 [-1.91, -0.56]

6.3 Epidural local anaesthetic
compared with piritramide

1 19 Std. Mean Difference (Random,
95% CI)

0.14 [-0.76, 1.04]

6.4 Epidural local anaesthetic
compared with meperidine

3 219 Std. Mean Difference (Random,
95% CI)

-0.86 [-1.73, 0.00]

6.5 Epidural local anaesthetic
compared with sufentanil

1 67 Std. Mean Difference (Random,
95% CI)

0.44 [-0.08, 0.95]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

6.6 Epidural local anaesthetic
compared with tramadol

2 65 Std. Mean Difference (Random,
95% CI)

-1.09 [-3.30, 1.12]

6.7 Epidural local anaesthetic
compared with morphine

30 1435 Std. Mean Difference (Random,
95% CI)

-0.64 [-0.87, -0.41]

6.8 Epidural local anaesthetic
compared with buprenorphine

2 77 Std. Mean Difference (Random,
95% CI)

-1.05 [-1.52, -0.57]

7 Pain scores on movement at
24 hours subgrouped by type of
surgery

35 2731 Std. Mean Difference (Random,
95% CI)

-0.85 [-1.04, -0.67]

7.1 Gastrointestinal surgery 18 864 Std. Mean Difference (Random,
95% CI)

-1.12 [-1.43, -0.80]

7.2 Cholecystectomy 1 31 Std. Mean Difference (Random,
95% CI)

-0.89 [-1.62, -0.15]

7.3 Gynaecological surgery 2 144 Std. Mean Difference (Random,
95% CI)

-0.20 [-0.88, 0.48]

7.4 Urological surgery 4 136 Std. Mean Difference (Random,
95% CI)

-0.66 [-1.71, 0.40]

7.5 Vascular surgery 1 40 Std. Mean Difference (Random,
95% CI)

-1.70 [-2.43, -0.98]

7.6 Various surgeries 10 1516 Std. Mean Difference (Random,
95% CI)

-0.61 [-0.81, -0.41]

8 Pain scores on movement at 24
hours subgrouped by type of opi-
oid in the epidural

34 1843 Std. Mean Difference (Random,
95% CI)

-0.88 [-1.09, -0.66]

8.1 Local anaesthetic alone 6 234 Std. Mean Difference (Random,
95% CI)

-0.38 [-0.93, 0.17]

8.2 Epidural meperidine 1 59 Std. Mean Difference (Random,
95% CI)

0.31 [-0.24, 0.86]

8.3 Epidural fentanyl 16 756 Std. Mean Difference (Random,
95% CI)

-0.95 [-1.20, -0.69]

8.4 Epidural sufentanil 3 129 Std. Mean Difference (Random,
95% CI)

-0.77 [-1.14, -0.41]

8.5 Epidural morphine 10 665 Std. Mean Difference (Random,
95% CI)

-1.19 [-1.69, -0.69]

9 Pain scores on movement at 24
hours subgrouped by type of opi-
oids in the control group

33 1796 Std. Mean Difference (Random,
95% CI)

-0.90 [-1.15, -0.66]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

9.1 Compared with IV or epidural
fentanyl

4 128 Std. Mean Difference (Random,
95% CI)

-0.83 [-3.13, 1.47]

9.2 Compared with sufentanil 1 67 Std. Mean Difference (Random,
95% CI)

-0.10 [-0.91, 0.70]

9.3 Compared with meperidine 3 219 Std. Mean Difference (Random,
95% CI)

-0.64 [-1.57, 0.29]

9.4 Compared with piritramide 1 19 Std. Mean Difference (Random,
95% CI)

-0.78 [-1.72, 0.15]

9.5 Compared with morphine 23 1249 Std. Mean Difference (Random,
95% CI)

-0.87 [-1.05, -0.69]

9.6 Compared with oxycodone 1 58 Std. Mean Difference (Random,
95% CI)

-0.80 [-1.33, -0.26]

9.7 Compared with tramadol 1 25 Std. Mean Difference (Random,
95% CI)

-3.14 [-4.31, -1.97]

9.8 Compared to buprenorphine 1 31 Std. Mean Difference (Random,
95% CI)

-0.77 [-1.50, -0.04]

10 Pain scores at rest at 48 hours
subgrouped by type of solution
used

30 2466 Std. Mean Difference (Random,
95% CI)

-0.47 [-0.71, -0.24]

10.1 Local anaesthetic alone 7 256 Std. Mean Difference (Random,
95% CI)

0.38 [-0.49, 1.25]

10.2 Local anaesthetic with an
opioid

24 2210 Std. Mean Difference (Random,
95% CI)

-0.66 [-0.89, -0.43]

11 Pain scores on movement at
48 hours subgrouped by type of
solution in the epidural

27 2398 Std. Mean Difference (Random,
95% CI)

-0.85 [-1.10, -0.60]

11.1 Local anaesthetic alone 4 184 Std. Mean Difference (Random,
95% CI)

-0.56 [-1.71, 0.58]

11.2 Local anaesthetic with an
opioid

23 2214 Std. Mean Difference (Random,
95% CI)

-0.88 [-1.13, -0.63]

12 Pain scores at rest at 72 hours
subgrouped by type of solution
used

15 1821 Std. Mean Difference (Random,
95% CI)

-0.56 [-0.88, -0.24]

12.1 Local anaesthetic alone 4 146 Std. Mean Difference (Random,
95% CI)

-0.00 [-0.34, 0.34]

12.2 Local anaesthetic plus opi-
oids

12 1675 Std. Mean Difference (Random,
95% CI)

-0.77 [-1.16, -0.39]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

13 Pain scores on movement at
72 hours subgrouped by type of
solution used

15 1873 Std. Mean Difference (Random,
95% CI)

-0.69 [-0.99, -0.39]

13.1 Local anaesthetic alone 3 135 Std. Mean Difference (Random,
95% CI)

-0.03 [-0.38, 0.32]

13.2 Local anaesthetic with an
opioid

12 1738 Std. Mean Difference (Random,
95% CI)

-0.87 [-1.22, -0.51]

14 Vomiting 22 1154 Risk Ratio (M-H, Random, 95%
CI)

0.84 [0.57, 1.23]

14.1 Gynaecological 4 223 Risk Ratio (M-H, Random, 95%
CI)

0.29 [0.06, 1.29]

14.2 Gastrointestinal 12 512 Risk Ratio (M-H, Random, 95%
CI)

0.80 [0.48, 1.32]

14.3 Various 6 419 Risk Ratio (M-H, Random, 95%
CI)

1.02 [0.44, 2.35]

15 Gastrointestinal tract anasto-
motic leak

17 848 Risk Ratio (M-H, Fixed, 95% CI) 0.74 [0.41, 1.32]

16 Length of stay in hospital sub-
grouped by type of surgery

34 2774 Std. Mean Difference (Random,
95% CI)

-0.13 [-0.29, 0.02]

16.1 Cholecystectomy 1 20 Std. Mean Difference (Random,
95% CI)

-0.5 [-1.38, 0.38]

16.2 Gynaecological surgery 2 62 Std. Mean Difference (Random,
95% CI)

0.07 [-0.43, 0.57]

16.3 Gastrointestinal surgery 18 936 Std. Mean Difference (Random,
95% CI)

-0.11 [-0.34, 0.12]

16.4 Urological surgery 4 141 Std. Mean Difference (Random,
95% CI)

-0.52 [-0.85, -0.18]

16.5 Vascular surgery 5 336 Std. Mean Difference (Random,
95% CI)

-0.26 [-0.65, 0.13]

16.6 Various surgeries 4 1279 Std. Mean Difference (Random,
95% CI)

0.16 [-0.25, 0.57]

17 Length of stay in hospital sub-
grouped by surgical site for open
surgery only

30 2598 Std. Mean Difference (Random,
95% CI)

-0.20 [-0.35, -0.04]

17.1 Open vascular surgery 5 336 Std. Mean Difference (Random,
95% CI)

-0.26 [-0.65, 0.13]

17.2 Open urological surgery 4 141 Std. Mean Difference (Random,
95% CI)

-0.51 [-0.85, -0.18]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

17.3 Open cholecystectomy 1 20 Std. Mean Difference (Random,
95% CI)

-0.50 [-1.39, 0.39]

17.4 Open gynaecological surgery 2 62 Std. Mean Difference (Random,
95% CI)

0.07 [-0.43, 0.57]

17.5 Open gastrointestinal
surgery

14 760 Std. Mean Difference (Random,
95% CI)

-0.24 [-0.47, -0.01]

17.6 Open various surgeries 4 1279 Std. Mean Difference (Random,
95% CI)

0.15 [-0.26, 0.57]

18 Costs 3   Std. Mean Difference (Random,
95% CI)

Subtotals only

18.1 Costs related to pain therapy
only

1 62 Std. Mean Difference (Random,
95% CI)

19.96 [19.57, 20.34]

18.2 Hospital costs 2 103 Std. Mean Difference (Random,
95% CI)

0.17 [-0.22, 0.55]

 
 

Analysis 1.1.   Comparison 1 Epidural with a local anaesthetic with or without opioids compared
with opioid-based regimen, Outcome 1 Time to first flatus subgrouped by type of surgery.

Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.1.1 Gynaecology  

Wattwil 1989 20 20 -1.5 (0.356) 4.65% -1.46[-2.16,-0.77]

Thorén 1989 11 11 -1.8 (0.503) 4.13% -1.77[-2.75,-0.78]

Jorgensen 2001 20 40 -0.7 (0.282) 4.88% -0.74[-1.29,-0.19]

Subtotal (95% CI)       13.65% -1.24[-1.86,-0.62]

Heterogeneity: Tau2=0.16; Chi2=4.4, df=2(P=0.11); I2=54.54%  

Test for overall effect: Z=3.91(P<0.0001)  

   

1.1.2 Cholecystectomy  

Wallin 1986 12 15 -0.1 (0.388) 4.54% -0.15[-0.91,0.61]

Subtotal (95% CI)       4.54% -0.15[-0.91,0.61]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.38(P=0.7)  

   

1.1.3 Gastrointestinal surgery  

Ahn 1988 16 14 -2.6 (0.495) 4.16% -2.58[-3.55,-1.61]

Riwar 1991 24 24 -1.4 (0.324) 4.75% -1.43[-2.07,-0.8]

Liu 1995 28 12 -2.4 (0.435) 4.37% -2.37[-3.22,-1.52]

Welch 1998 30 29 -0.4 (0.263) 4.93% -0.43[-0.95,0.08]

Kudoh 2001 23 23 -0.6 (0.301) 4.82% -0.59[-1.18,-0.01]

Carli 2001 21 21 -1.5 (0.349) 4.67% -1.49[-2.17,-0.8]

Paulsen 2001 23 21 0 (0.302) 4.82% 0[-0.59,0.59]

Steinberg 2002 20 21 -1 (0.333) 4.72% -1.03[-1.69,-0.38]

Favours [Epidural LA] 42-4 -2 0 Favours [Opioids]
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Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Taqi 2007 25 25 -0.8 (0.294) 4.84% -0.81[-1.39,-0.24]

Wang 2010 20 20 -3.8 (0.527) 4.04% -3.77[-4.81,-2.74]

Gherghina 2010 31 33 -0.7 (0.258) 4.95% -0.73[-1.23,-0.22]

Tyagi 2011 33 33 -0.6 (0.252) 4.96% -0.63[-1.13,-0.14]

Martella 2012 30 30 -3.2 (0.387) 4.54% -3.15[-3.91,-2.39]

Zhu 2013 30 30 -0.7 (0.266) 4.92% -0.69[-1.22,-0.17]

Subtotal (95% CI)       65.51% -1.34[-1.82,-0.86]

Heterogeneity: Tau2=0.72; Chi2=104.45, df=13(P<0.0001); I2=87.55%  

Test for overall effect: Z=5.48(P<0.0001)  

   

1.1.4 Urology  

Stevens 1998 19 21 -0.8 (0.333) 4.72% -0.83[-1.48,-0.17]

Subtotal (95% CI)       4.72% -0.83[-1.48,-0.17]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.48(P=0.01)  

   

1.1.5 Vascular surgery  

Lombardo 2009 17 17 -12.9 (1.596) 1.36% -12.85[-15.98,-9.73]

Subtotal (95% CI)       1.36% -12.85[-15.98,-9.73]

Heterogeneity: Not applicable  

Test for overall effect: Z=8.05(P<0.0001)  

   

1.1.6 Various  

Hjortsø 1985a 44 50 0.1 (0.207) 5.07% 0.07[-0.33,0.48]

Jayr 1988 65 66 -0.1 (0.175) 5.14% -0.1[-0.45,0.24]

Subtotal (95% CI)       10.22% -0.03[-0.29,0.23]

Heterogeneity: Tau2=0; Chi2=0.43, df=1(P=0.51); I2=0%  

Test for overall effect: Z=0.23(P=0.82)  

   

Total (95% CI)       100% -1.28[-1.71,-0.86]

Heterogeneity: Tau2=0.87; Chi2=213.59, df=21(P<0.0001); I2=90.17%  

Test for overall effect: Z=5.95(P<0.0001)  

Test for subgroup differences: Chi2=91.28, df=1 (P<0.0001), I2=94.52%  

Favours [Epidural LA] 42-4 -2 0 Favours [Opioids]

 
 

Analysis 1.2.   Comparison 1 Epidural with a local anaesthetic with or without opioids compared with opioid-based
regimen, Outcome 2 Time to first faeces subgrouped according to duration of local anaesthetic administration.

Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.2.1 Epidural local anaesthetic administered during surgery only  

Brodner 2001 15 15 0 (0.365) 3.13% 0.03[-0.68,0.75]

Subtotal (95% CI)       3.13% 0.03[-0.68,0.75]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.09(P=0.93)  

   

1.2.2 Epidural local anaesthetic administered postoperatively for < 48 hours  

Hjortsø 1985a 44 50 0.2 (0.207) 4.43% 0.22[-0.19,0.62]

Favours [Epidural LA] 42-4 -2 0 Favours [Opioids]

Epidural local anaesthetics versus opioid-based analgesic regimens for postoperative gastrointestinal paralysis, vomiting and pain a�er
abdominal surgery (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

201



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Wallin 1986 12 15 -0.2 (0.388) 2.96% -0.16[-0.92,0.6]

Thorén 1989 11 11 -1.1 (0.453) 2.53% -1.06[-1.95,-0.17]

Wattwil 1989 20 20 -0.9 (0.332) 3.38% -0.91[-1.56,-0.26]

Stevens 1998 19 21 -0.9 (0.331) 3.39% -0.87[-1.52,-0.22]

Neudecker 1999 10 10 -0.1 (0.448) 2.56% -0.11[-0.99,0.76]

Barzoi 2000 30 30 -1.6 (0.297) 3.66% -1.61[-2.2,-1.03]

Jorgensen 2001 20 40 -0.1 (0.274) 3.86% -0.11[-0.64,0.43]

Subtotal (95% CI)       26.78% -0.57[-1.06,-0.07]

Heterogeneity: Tau2=0.39; Chi2=33.79, df=7(P<0.0001); I2=79.28%  

Test for overall effect: Z=2.26(P=0.02)  

   

1.2.3 Epidural local anaesthetic administered for ≥ 48 hours after surgery  

Scheinin 1987 15 15 -1.2 (0.397) 2.9% -1.2[-1.98,-0.43]

Ahn 1988 16 14 -2.8 (0.515) 2.19% -2.8[-3.81,-1.79]

Seeling 1990 98 116 -0.9 (0.145) 4.92% -0.94[-1.22,-0.66]

Riwar 1991 24 24 -1.4 (0.324) 3.44% -1.43[-2.07,-0.8]

Rockemann 1997 31 31 -0.6 (0.259) 3.98% -0.57[-1.07,-0.06]

Giannoni 1999 50 50 -0.5 (0.212) 4.39% -0.55[-0.96,-0.13]

Mann 2000 35 35 -0.7 (0.246) 4.1% -0.69[-1.18,-0.21]

Carli 2001 21 21 -0.9 (0.324) 3.44% -0.91[-1.54,-0.27]

Paulsen 2001 23 21 0.1 (0.302) 3.62% 0.08[-0.51,0.67]

Kudoh 2001 23 23 -0.6 (0.301) 3.63% -0.6[-1.19,-0.01]

Steinberg 2002 20 21 -1 (0.333) 3.37% -1.03[-1.69,-0.38]

Carli 2002 32 31 -0.7 (0.259) 3.98% -0.67[-1.18,-0.16]

Zutshi 2005 17 17 -0.3 (0.345) 3.28% -0.3[-0.98,0.37]

Taqi 2007 25 25 -0.9 (0.298) 3.66% -0.92[-1.51,-0.34]

Turunen 2009 29 29 -0.2 (0.263) 3.95% -0.15[-0.67,0.36]

Chalmouki 2010 15 15 -0.9 (0.382) 3% -0.87[-1.62,-0.12]

Cindea 2011 39 39 -0.7 (0.233) 4.21% -0.67[-1.13,-0.22]

Tyagi 2011 33 33 -0.6 (0.252) 4.04% -0.63[-1.13,-0.14]

Levy 2011 30 30 -0.2 (0.259) 3.98% -0.24[-0.75,0.26]

Subtotal (95% CI)       70.1% -0.73[-0.93,-0.53]

Heterogeneity: Tau2=0.11; Chi2=44.62, df=18(P=0); I2=59.66%  

Test for overall effect: Z=7.24(P<0.0001)  

   

Total (95% CI)       100% -0.67[-0.86,-0.47]

Heterogeneity: Tau2=0.17; Chi2=85.98, df=27(P<0.0001); I2=68.6%  

Test for overall effect: Z=6.79(P<0.0001)  

Test for subgroup differences: Chi2=4.2, df=1 (P=0.12), I2=52.41%  

Favours [Epidural LA] 42-4 -2 0 Favours [Opioids]

 
 

Analysis 1.3.   Comparison 1 Epidural with a local anaesthetic with or without opioids compared with opioid-
based regimen, Outcome 3 Pain scores at rest at 6 to 8 hours a�er surgery subgrouped by type of surgery.

Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.3.1 Cholecystectomy  

Rutberg 1984 8 8 0.3 (0.503) 3.28% 0.33[-0.65,1.32]
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Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Subtotal (95% CI)       3.28% 0.33[-0.65,1.32]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.66(P=0.51)  

   

1.3.2 Gastrointestinal surgery  

Wiedemann 1991 8 20 0.6 (0.427) 3.89% 0.65[-0.19,1.48]

Giannoni 1999 25 25 -0.9 (0.296) 5.16% -0.88[-1.46,-0.3]

Mann 2000 35 35 -0.8 (0.248) 5.67% -0.8[-1.29,-0.31]

Kudoh 2001 23 23 -0.8 (0.307) 5.05% -0.81[-1.42,-0.21]

Barratt 2002 25 22 -1 (0.311) 5% -1.03[-1.64,-0.42]

Calderon 2004 15 15 -0.4 (0.369) 4.42% -0.43[-1.16,0.29]

De Pietri 2006 25 25 -0.9 (0.296) 5.16% -0.86[-1.44,-0.28]

Cai 2007 44 22 -1.2 (0.283) 5.3% -1.25[-1.8,-0.69]

Subtotal (95% CI)       39.65% -0.74[-1.06,-0.42]

Heterogeneity: Tau2=0.12; Chi2=15.63, df=7(P=0.03); I2=55.22%  

Test for overall effect: Z=4.52(P<0.0001)  

   

1.3.3 Gynaecology  

Licker 1994 9 9 -0.2 (0.473) 3.51% -0.21[-1.13,0.72]

Hong 2008 25 25 -1.2 (0.306) 5.06% -1.17[-1.77,-0.57]

Subtotal (95% CI)       8.57% -0.76[-1.7,0.18]

Heterogeneity: Tau2=0.31; Chi2=2.95, df=1(P=0.09); I2=66.06%  

Test for overall effect: Z=1.58(P=0.11)  

   

1.3.4 Urology  

Hubler 2001 22 11 -1.5 (0.411) 4.03% -1.46[-2.26,-0.65]

Hubler 2001 23 11 -0.4 (0.369) 4.42% -0.37[-1.1,0.35]

Dauri 2003 13 12 -1.8 (0.472) 3.52% -1.77[-2.69,-0.84]

Heurich 2007 9 10 -1.1 (0.495) 3.34% -1.13[-2.1,-0.16]

Fant 2013 12 13 -1.3 (0.439) 3.79% -1.28[-2.14,-0.42]

Subtotal (95% CI)       19.1% -1.16[-1.66,-0.67]

Heterogeneity: Tau2=0.13; Chi2=6.76, df=4(P=0.15); I2=40.84%  

Test for overall effect: Z=4.62(P<0.0001)  

   

1.3.5 Vascular surgery  

Bois 1997 55 59 -0.8 (0.194) 6.24% -0.76[-1.14,-0.38]

Boylan 1998 19 21 -0.3 (0.319) 4.92% -0.35[-0.98,0.28]

Subtotal (95% CI)       11.16% -0.63[-1,-0.26]

Heterogeneity: Tau2=0.01; Chi2=1.2, df=1(P=0.27); I2=16.67%  

Test for overall effect: Z=3.35(P=0)  

   

1.3.6 Various  

Motamed 1998 28 29 -1.1 (0.284) 5.29% -1.1[-1.66,-0.54]

Beilin 2003 35 35 -0.4 (0.241) 5.75% -0.37[-0.84,0.1]

Aygun 2004 20 20 -2.8 (0.447) 3.72% -2.83[-3.7,-1.95]

Heurich 2007 10 9 -0.8 (0.477) 3.48% -0.8[-1.74,0.13]

Subtotal (95% CI)       18.24% -1.24[-2.18,-0.29]

Heterogeneity: Tau2=0.79; Chi2=23.77, df=3(P<0.0001); I2=87.38%  

Test for overall effect: Z=2.57(P=0.01)  

   

Total (95% CI)       100% -0.84[-1.08,-0.61]
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Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Heterogeneity: Tau2=0.2; Chi2=60.23, df=21(P<0.0001); I2=65.13%  

Test for overall effect: Z=6.91(P<0.0001)  

Test for subgroup differences: Chi2=8.75, df=1 (P=0.12), I2=42.84%  

Favours [Epidural LA] 42-4 -2 0 Favours [Opioids]

 
 

Analysis 1.4.   Comparison 1 Epidural with a local anaesthetic with or without
opioids compared with opioid-based regimen, Outcome 4 Pain scores on movement

at 6 to 8 hours a�er surgery subgrouped by type of opioid in the control group.

Study or subgroup Epidural LA Opioids Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.4.1 Epidural LA compared with IV or epidural fentanyl  

Cai 2007 44 22 -4 (0.438) 6.28% -4.04[-4.9,-3.18]

Heurich 2007 9 10 0.3 (0.461) 6.14% 0.27[-0.64,1.17]

Fayed 2014 17 17 0.3 (0.345) 6.83% 0.31[-0.37,0.98]

Subtotal (95% CI)       19.26% -1.15[-3.91,1.61]

Heterogeneity: Tau2=5.78; Chi2=70.04, df=2(P<0.0001); I2=97.14%  

Test for overall effect: Z=0.82(P=0.41)  

   

1.4.2 Epidural LA compared with IT (De Pietri 2006) or IV (all others) morphine  

Motamed 1998 28 29 -0.8 (0.276) 7.2% -0.81[-1.36,-0.27]

Boylan 1998 19 21 -0.2 (0.317) 6.99% -0.17[-0.79,0.45]

Barratt 2002 25 22 -1 (0.311) 7.02% -1.03[-1.64,-0.42]

Senagore 2003 18 20 -2.2 (0.411) 6.45% -2.2[-3.01,-1.39]

Beilin 2003 35 35 -0.6 (0.244) 7.36% -0.59[-1.07,-0.11]

De Pietri 2006 25 25 -1 (0.3) 7.08% -1.01[-1.6,-0.43]

Levy 2011 30 30 -0.9 (0.271) 7.23% -0.89[-1.43,-0.36]

Fant 2013 12 13 -1.2 (0.434) 6.31% -1.18[-2.04,-0.33]

Subtotal (95% CI)       55.63% -0.93[-1.28,-0.59]

Heterogeneity: Tau2=0.14; Chi2=17.69, df=7(P=0.01); I2=60.44%  

Test for overall effect: Z=5.35(P<0.0001)  

   

1.4.3 Epidural LA with opioids compared with IV piritramide  

Heurich 2007 10 9 -0.6 (0.47) 6.09% -0.62[-1.54,0.3]

Subtotal (95% CI)       6.09% -0.62[-1.54,0.3]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.32(P=0.19)  

   

1.4.4 Epidural LA alone compared with epidural sufentanil  

Hubler 2001 22 11 -1.4 (0.407) 6.47% -1.39[-2.19,-0.59]

Hubler 2001 23 11 -0.5 (0.372) 6.68% -0.54[-1.27,0.19]

Subtotal (95% CI)       13.15% -0.95[-1.78,-0.12]

Heterogeneity: Tau2=0.21; Chi2=2.36, df=1(P=0.12); I2=57.62%  

Test for overall effect: Z=2.24(P=0.03)  

   

1.4.5 Epidural LA with opioids compared with IV tramadol  

Dauri 2003 13 12 -2.2 (0.506) 5.87% -2.19[-3.18,-1.2]

Subtotal (95% CI)       5.87% -2.19[-3.18,-1.2]

Favours [Epidural LA] 42-4 -2 0 Favours [Opioids]

Epidural local anaesthetics versus opioid-based analgesic regimens for postoperative gastrointestinal paralysis, vomiting and pain a�er
abdominal surgery (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

204



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Epidural LA Opioids Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Heterogeneity: Not applicable  

Test for overall effect: Z=4.32(P<0.0001)  

   

Total (95% CI)       100% -1.05[-1.52,-0.58]

Heterogeneity: Tau2=0.71; Chi2=96.93, df=14(P<0.0001); I2=85.56%  

Test for overall effect: Z=4.39(P<0.0001)  

Test for subgroup differences: Chi2=6.32, df=1 (P=0.18), I2=36.71%  

Favours [Epidural LA] 42-4 -2 0 Favours [Opioids]

 
 

Analysis 1.5.   Comparison 1 Epidural with a local anaesthetic with or without opioids compared with opioid-
based regimen, Outcome 5 Pain scores at rest at 24 hours subgrouped by type of opioid in the epidural.

Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.5.1 Local anaesthetic only  

Rutberg 1984 8 8 0.9 (0.526) 1.54% 0.93[-0.1,1.96]

Cullen 1985 15 9 0.6 (0.431) 1.8% 0.62[-0.22,1.47]

Scheinin 1987 15 15 0.7 (0.375) 1.96% 0.65[-0.08,1.39]

Thorén 1989 11 11 -1.7 (0.497) 1.61% -1.7[-2.67,-0.72]

Wattwil 1989 20 20 -1.2 (0.345) 2.05% -1.23[-1.91,-0.56]

Seeling 1990a 15 16 -0.9 (0.382) 1.94% -0.95[-1.7,-0.2]

Wiedemann 1991 8 20 1.5 (0.47) 1.69% 1.52[0.6,2.44]

Hubler 2001 23 11 0.6 (0.374) 1.97% 0.63[-0.11,1.36]

Cronin 2001 4 5 1.3 (0.739) 1.07% 1.32[-0.13,2.76]

Kudoh 2001 23 23 -1.1 (0.317) 2.14% -1.11[-1.73,-0.49]

Hubler 2001 22 11 0.3 (0.371) 1.97% 0.25[-0.48,0.98]

Kumar 2004 16 16 0 (0.354) 2.03% 0[-0.69,0.69]

De Pietri 2006 25 25 -1.2 (0.309) 2.16% -1.24[-1.84,-0.63]

Heurich 2007 9 10 -1.3 (0.509) 1.58% -1.35[-2.35,-0.35]

Subtotal (95% CI)       25.51% -0.16[-0.7,0.38]

Heterogeneity: Tau2=0.87; Chi2=83.38, df=13(P<0.0001); I2=84.41%  

Test for overall effect: Z=0.58(P=0.57)  

   

1.5.2 Epidural local anaesthetic with the addition of meperidine  

St-Onge 1997 40 19 -0.1 (0.279) 2.25% -0.11[-0.65,0.44]

Subtotal (95% CI)       2.25% -0.11[-0.65,0.44]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.39(P=0.7)  

   

1.5.3 Epidural local anaesthetic with the addition of morphine  

Hjortsø 1985b 10 10 -2.1 (0.556) 1.46% -2.09[-3.18,-1]

Cullen 1985 15 9 -0.7 (0.433) 1.79% -0.68[-1.53,0.17]

Jayr 1993 78 75 -0.6 (0.165) 2.55% -0.6[-0.92,-0.28]

Moiniche 1993 15 16 -1 (0.381) 1.94% -0.99[-1.74,-0.24]

Broekema 1998 29 14 -1.1 (0.345) 2.05% -1.07[-1.74,-0.39]

Boylan 1998 19 21 -1.2 (0.342) 2.06% -1.15[-1.82,-0.48]

Motamed 1998 28 29 -0.8 (0.275) 2.26% -0.77[-1.31,-0.23]

Giannoni 1999 25 25 -0.8 (0.293) 2.21% -0.75[-1.33,-0.18]
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Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Cai 2007 44 22 -4 (0.436) 1.78% -4.01[-4.87,-3.16]

Marandola 2008 16 24 -4 (0.548) 1.48% -3.96[-5.04,-2.89]

Hong 2008 25 25 -0.2 (0.284) 2.24% -0.22[-0.78,0.34]

Zhu 2013 30 30 -0.5 (0.263) 2.3% -0.52[-1.03,-0]

Subtotal (95% CI)       24.13% -1.32[-1.87,-0.78]

Heterogeneity: Tau2=0.79; Chi2=99.41, df=11(P<0.0001); I2=88.94%  

Test for overall effect: Z=4.77(P<0.0001)  

   

1.5.4 Epidural local anaesthetic with the addition of fentanyl  

Licker 1994 9 9 -0.4 (0.475) 1.67% -0.4[-1.33,0.53]

Bois 1997 55 59 -0.7 (0.193) 2.49% -0.72[-1.1,-0.34]

Paulsen 2001 23 21 -0.6 (0.309) 2.16% -0.63[-1.24,-0.03]

Barratt 2002 25 22 -0.8 (0.305) 2.17% -0.84[-1.44,-0.25]

Buggy 2002 16 16 -0.9 (0.371) 1.97% -0.89[-1.62,-0.17]

Carli 2002 32 31 -0.8 (0.262) 2.3% -0.81[-1.32,-0.29]

Dauri 2003 13 12 -2.3 (0.512) 1.57% -2.25[-3.26,-1.25]

Beilin 2003 35 35 0.2 (0.24) 2.36% 0.19[-0.28,0.66]

Rimaitis 2003 50 50 -0.7 (0.206) 2.45% -0.7[-1.11,-0.3]

Zeng 2003 26 8 0.4 (0.408) 1.86% 0.43[-0.37,1.23]

Aygun 2004 20 20 0 (0.316) 2.14% 0[-0.62,0.62]

Schricker 2004 10 10 -0.8 (0.467) 1.7% -0.84[-1.76,0.07]

Zutshi 2005 28 31 -0.4 (0.263) 2.3% -0.38[-0.9,0.14]

Hu 2006 40 80 -0.7 (0.208) 2.45% -0.7[-1.1,-0.29]

Donatelli 2006 8 8 -0.4 (0.506) 1.59% -0.38[-1.38,0.61]

Heurich 2007 10 9 0.1 (0.46) 1.71% 0.14[-0.76,1.04]

Lattermann 2007 10 10 -0.6 (0.457) 1.72% -0.58[-1.48,0.31]

Taqi 2007 25 25 -0.8 (0.295) 2.2% -0.83[-1.41,-0.25]

Subtotal (95% CI)       36.83% -0.55[-0.77,-0.33]

Heterogeneity: Tau2=0.11; Chi2=38.21, df=17(P=0); I2=55.51%  

Test for overall effect: Z=4.96(P<0.0001)  

   

1.5.5 Epidural local anaesthetic with the addition of sufentanil  

Rockemann 1997 30 30 -0.3 (0.259) 2.31% -0.28[-0.79,0.23]

Broekema 1998 30 14 -1.1 (0.343) 2.06% -1.07[-1.75,-0.4]

Mann 2000 35 35 -0.6 (0.244) 2.35% -0.6[-1.07,-0.12]

Fant 2013 12 13 -0.8 (0.415) 1.84% -0.77[-1.58,0.05]

Subtotal (95% CI)       8.56% -0.61[-0.94,-0.29]

Heterogeneity: Tau2=0.02; Chi2=3.58, df=3(P=0.31); I2=16.21%  

Test for overall effect: Z=3.76(P=0)  

   

1.5.6 Epidural with different solutions  

Peyton 2003 447 441 -0.3 (0.067) 2.72% -0.29[-0.42,-0.15]

Subtotal (95% CI)       2.72% -0.29[-0.42,-0.15]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.27(P<0.0001)  

   

Total (95% CI)       100% -0.62[-0.82,-0.43]

Heterogeneity: Tau2=0.35; Chi2=266.64, df=49(P<0.0001); I2=81.62%  

Test for overall effect: Z=6.36(P<0.0001)  

Test for subgroup differences: Chi2=19.44, df=1 (P=0), I2=74.28%  
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Analysis 1.6.   Comparison 1 Epidural with a local anaesthetic with or without opioids compared with
opioid-based regimen, Outcome 6 Pain scores at rest at 24 hours subgrouped by opioid in the control group.

Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.6.1 Epidural local anaesthetic compared with fentanyl  

Cronin 2001 4 5 1.3 (0.739) 1.28% 1.32[-0.13,2.76]

Cai 2007 44 22 -4 (0.436) 1.96% -4.01[-4.87,-3.16]

Heurich 2007 9 10 -1.3 (0.509) 1.78% -1.35[-2.35,-0.35]

Hong 2008 25 25 -0.2 (0.284) 2.35% -0.22[-0.78,0.34]

Subtotal (95% CI)       7.37% -1.11[-3.18,0.96]

Heterogeneity: Tau2=4.2; Chi2=65.2, df=3(P<0.0001); I2=95.4%  

Test for overall effect: Z=1.05(P=0.3)  

   

1.6.2 Epidural local anaesthetic compared with ketobemidone  

Wattwil 1989 20 20 -1.2 (0.345) 2.2% -1.23[-1.91,-0.56]

Subtotal (95% CI)       2.2% -1.23[-1.91,-0.56]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.58(P=0)  

   

1.6.3 Epidural local anaesthetic compared with piritramide  

Heurich 2007 10 9 0.1 (0.46) 1.9% 0.14[-0.76,1.04]

Subtotal (95% CI)       1.9% 0.14[-0.76,1.04]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.31(P=0.76)  

   

1.6.4 Epidural local anaesthetic compared with meperidine  

St-Onge 1997 40 19 -0.1 (0.279) 2.36% -0.11[-0.65,0.44]

Rimaitis 2003 50 50 -0.7 (0.206) 2.53% -0.7[-1.11,-0.3]

Hu 2006 20 40 -1.8 (0.321) 2.26% -1.83[-2.46,-1.2]

Subtotal (95% CI)       7.15% -0.86[-1.73,0]

Heterogeneity: Tau2=0.51; Chi2=16.61, df=2(P=0); I2=87.96%  

Test for overall effect: Z=1.95(P=0.05)  

   

1.6.5 Epidural local anaesthetic compared with sufentanil  

Hubler 2001 22 11 0.3 (0.371) 2.13% 0.25[-0.48,0.98]

Hubler 2001 23 11 0.6 (0.374) 2.12% 0.63[-0.11,1.36]

Subtotal (95% CI)       4.26% 0.44[-0.08,0.95]

Heterogeneity: Tau2=0; Chi2=0.51, df=1(P=0.48); I2=0%  

Test for overall effect: Z=1.66(P=0.1)  

   

1.6.6 Epidural local anaesthetic compared with tramadol  

Dauri 2003 13 12 -2.3 (0.512) 1.77% -2.25[-3.26,-1.25]

Aygun 2004 20 20 0 (0.316) 2.27% 0[-0.62,0.62]

Subtotal (95% CI)       4.04% -1.09[-3.3,1.12]

Heterogeneity: Tau2=2.36; Chi2=14.05, df=1(P=0); I2=92.88%  

Test for overall effect: Z=0.97(P=0.33)  

   

1.6.7 Epidural local anaesthetic compared with morphine  

Rutberg 1984 8 8 0.9 (0.526) 1.74% 0.93[-0.1,1.96]

Cullen 1985 15 9 0.6 (0.431) 1.98% 0.62[-0.22,1.47]
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Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Hjortsø 1985b 10 10 -2.1 (0.566) 1.64% -2.09[-3.2,-0.98]

Cullen 1985 15 9 -0.7 (0.433) 1.97% -0.68[-1.53,0.17]

Scheinin 1987 15 15 0.7 (0.375) 2.12% 0.65[-0.08,1.39]

Thorén 1989 11 11 -1.7 (0.497) 1.81% -1.7[-2.67,-0.72]

Moiniche 1993 15 16 -1 (0.381) 2.11% -0.99[-1.74,-0.24]

Jayr 1993 78 75 -0.6 (0.165) 2.6% -0.6[-0.92,-0.28]

Licker 1994 9 9 -0.3 (0.475) 1.86% -0.34[-1.27,0.59]

Bois 1997 55 59 -0.7 (0.193) 2.55% -0.72[-1.1,-0.34]

Rockemann 1997 30 30 -0.3 (0.259) 2.41% -0.28[-0.79,0.23]

Broekema 1998 30 14 -1.1 (0.343) 2.2% -1.07[-1.75,-0.4]

Motamed 1998 28 29 -0.8 (0.275) 2.37% -0.77[-1.31,-0.23]

Boylan 1998 19 21 -1.2 (0.342) 2.21% -1.15[-1.82,-0.48]

Broekema 1998 29 14 -1.1 (0.345) 2.2% -1.07[-1.74,-0.39]

Giannoni 1999 25 25 -0.8 (0.293) 2.33% -0.75[-1.33,-0.18]

Mann 2000 35 35 -0.6 (0.244) 2.45% -0.6[-1.07,-0.12]

Buggy 2002 16 16 -0.9 (0.371) 2.13% -0.89[-1.62,-0.17]

Barratt 2002 25 22 -0.8 (0.305) 2.3% -0.84[-1.44,-0.25]

Carli 2002 32 31 -0.8 (0.262) 2.4% -0.81[-1.32,-0.29]

Zeng 2003 26 8 0.4 (0.408) 2.04% 0.43[-0.37,1.23]

Beilin 2003 35 35 0.2 (0.24) 2.45% 0.19[-0.28,0.66]

Kumar 2004 16 16 0 (0.354) 2.18% 0[-0.69,0.69]

Schricker 2004 10 10 -0.8 (0.467) 1.88% -0.84[-1.76,0.07]

Donatelli 2006 8 8 -0.4 (0.506) 1.78% -0.38[-1.38,0.61]

Hu 2006 20 40 0.1 (0.274) 2.38% 0.13[-0.41,0.67]

De Pietri 2006 25 25 -1.2 (0.309) 2.29% -1.24[-1.84,-0.63]

Taqi 2007 25 25 -0.8 (0.295) 2.32% -0.83[-1.41,-0.25]

Lattermann 2007 10 10 -0.6 (0.457) 1.91% -0.58[-1.48,0.31]

Marandola 2008 16 24 -4 (0.548) 1.68% -3.96[-5.04,-2.89]

Zhu 2013 30 30 -0.5 (0.263) 2.4% -0.52[-1.03,-0]

Fant 2013 12 13 -0.8 (0.415) 2.02% -0.77[-1.58,0.05]

Subtotal (95% CI)       68.71% -0.64[-0.87,-0.41]

Heterogeneity: Tau2=0.3; Chi2=122.01, df=31(P<0.0001); I2=74.59%  

Test for overall effect: Z=5.54(P<0.0001)  

   

1.6.8 Epidural local anaesthetic compared with buprenorphine  

Seeling 1990a 15 16 -0.9 (0.382) 2.1% -0.95[-1.7,-0.2]

Kudoh 2001 23 23 -1.1 (0.317) 2.27% -1.11[-1.73,-0.49]

Subtotal (95% CI)       4.37% -1.05[-1.52,-0.57]

Heterogeneity: Tau2=0; Chi2=0.11, df=1(P=0.74); I2=0%  

Test for overall effect: Z=4.29(P<0.0001)  

   

Total (95% CI)       100% -0.69[-0.91,-0.47]

Heterogeneity: Tau2=0.47; Chi2=251.06, df=46(P<0.0001); I2=81.68%  

Test for overall effect: Z=6.04(P<0.0001)  

Test for subgroup differences: Chi2=25.67, df=1 (P=0), I2=72.73%  
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Analysis 1.7.   Comparison 1 Epidural with a local anaesthetic with or without opioids compared with
opioid-based regimen, Outcome 7 Pain scores on movement at 24 hours subgrouped by type of surgery.

Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.7.1 Gastrointestinal surgery  

Liu 1995 28 12 -1.8 (0.4) 2.35% -1.8[-2.59,-1.02]

Rockemann 1997 30 30 -0.8 (0.268) 3.02% -0.78[-1.31,-0.25]

Carli 2001 21 21 -0.9 (0.323) 2.73% -0.86[-1.5,-0.23]

Carli 2002 32 31 -0.9 (0.265) 3.04% -0.9[-1.42,-0.38]

Barratt 2002 25 22 -0.9 (0.307) 2.82% -0.92[-1.52,-0.32]

Rimaitis 2003 50 50 -0.7 (0.207) 3.33% -0.75[-1.15,-0.34]

Senagore 2003 18 20 -1 (0.346) 2.61% -1.05[-1.73,-0.37]

Schricker 2004 10 10 -2.4 (0.59) 1.59% -2.43[-3.59,-1.28]

De Pietri 2006 25 25 -1.4 (0.316) 2.77% -1.41[-2.03,-0.79]

Donatelli 2006 8 8 -1.2 (0.557) 1.7% -1.21[-2.3,-0.11]

Lattermann 2007 10 10 -1.3 (0.499) 1.92% -1.34[-2.32,-0.36]

Cai 2007 44 22 -3.9 (0.427) 2.22% -3.89[-4.72,-3.05]

Taqi 2007 25 25 -1.1 (0.305) 2.83% -1.14[-1.74,-0.54]

Marandola 2008 16 24 -0.9 (0.337) 2.66% -0.85[-1.52,-0.19]

Turunen 2009 29 29 -0.8 (0.273) 2.99% -0.8[-1.33,-0.26]

Levy 2011 30 30 -0.3 (0.259) 3.07% -0.26[-0.77,0.24]

Zhu 2013 30 30 -0.5 (0.263) 3.05% -0.52[-1.03,-0]

Fayed 2014 17 17 -0.5 (0.348) 2.6% -0.47[-1.15,0.22]

Subtotal (95% CI)       47.3% -1.12[-1.43,-0.8]

Heterogeneity: Tau2=0.34; Chi2=74.99, df=17(P<0.0001); I2=77.33%  

Test for overall effect: Z=6.98(P<0.0001)  

   

1.7.2 Cholecystectomy  

Moiniche 1993 15 16 -0.9 (0.377) 2.46% -0.88[-1.62,-0.15]

Subtotal (95% CI)       2.46% -0.88[-1.62,-0.15]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.35(P=0.02)  

   

1.7.3 Gynaecological surgery  

Cronin 2001 4 5 0.5 (0.68) 1.33% 0.48[-0.85,1.81]

Ferguson 2009 67 68 -0.4 (0.174) 3.49% -0.38[-0.72,-0.04]

Subtotal (95% CI)       4.82% -0.2[-0.88,0.48]

Heterogeneity: Tau2=0.12; Chi2=1.49, df=1(P=0.22); I2=33.08%  

Test for overall effect: Z=0.58(P=0.56)  

   

1.7.4 Urological surgery  

Hubler 2001 22 11 -0.5 (0.375) 2.47% -0.52[-1.25,0.22]

Hubler 2001 23 11 0.3 (0.368) 2.5% 0.31[-0.42,1.03]

Dauri 2003 13 12 -3.1 (0.597) 1.57% -3.14[-4.31,-1.97]

Heurich 2007 9 10 0.7 (0.471) 2.03% 0.65[-0.27,1.58]

Fant 2013 12 13 -0.9 (0.418) 2.26% -0.86[-1.68,-0.04]

Subtotal (95% CI)       10.84% -0.66[-1.71,0.4]

Heterogeneity: Tau2=1.25; Chi2=30.94, df=4(P<0.0001); I2=87.07%  

Test for overall effect: Z=1.22(P=0.22)  

   

1.7.5 Vascular surgery  

Boylan 1998 19 21 -1.7 (0.37) 2.49% -1.7[-2.43,-0.98]
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Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Subtotal (95% CI)       2.49% -1.7[-2.43,-0.98]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.61(P<0.0001)  

   

1.7.6 Various surgeries  

Seeling 1990a 15 16 -0.8 (0.374) 2.47% -0.77[-1.5,-0.04]

Jayr 1993 78 75 -0.5 (0.165) 3.53% -0.54[-0.86,-0.21]

St-Onge 1997 40 19 0.3 (0.28) 2.96% 0.31[-0.24,0.86]

Broekema 1998 29 14 -1.1 (0.347) 2.61% -1.12[-1.8,-0.44]

Motamed 1998 28 29 -0.8 (0.275) 2.98% -0.78[-1.32,-0.25]

Broekema 1998 30 14 -0.7 (0.332) 2.69% -0.71[-1.36,-0.06]

Buggy 2002 16 16 -0.9 (0.372) 2.48% -0.93[-1.66,-0.2]

Beilin 2003 35 35 -0.3 (0.24) 3.17% -0.31[-0.78,0.16]

Peyton 2003 447 441 -0.5 (0.068) 3.86% -0.52[-0.66,-0.39]

Hu 2006 40 80 -1 (0.206) 3.34% -0.98[-1.39,-0.58]

Heurich 2007 10 9 -0.8 (0.477) 2.01% -0.78[-1.72,0.15]

Subtotal (95% CI)       32.09% -0.61[-0.81,-0.41]

Heterogeneity: Tau2=0.05; Chi2=20.35, df=10(P=0.03); I2=50.86%  

Test for overall effect: Z=5.93(P<0.0001)  

   

Total (95% CI)       100% -0.85[-1.04,-0.67]

Heterogeneity: Tau2=0.24; Chi2=161.96, df=37(P<0.0001); I2=77.16%  

Test for overall effect: Z=8.86(P<0.0001)  

Test for subgroup differences: Chi2=16.45, df=1 (P=0.01), I2=69.61%  

Favours [Epidural LA] 42-4 -2 0 Favours [Opioids]

 
 

Analysis 1.8.   Comparison 1 Epidural with a local anaesthetic with or without opioids compared with opioid-
based regimen, Outcome 8 Pain scores on movement at 24 hours subgrouped by type of opioid in the epidural.

Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.8.1 Local anaesthetic alone  

Seeling 1990a 15 16 -0.8 (0.374) 2.6% -0.77[-1.5,-0.04]

Hubler 2001 22 11 -0.5 (0.375) 2.6% -0.52[-1.25,0.22]

Cronin 2001 4 5 0.5 (0.68) 1.51% 0.48[-0.85,1.81]

Hubler 2001 23 11 0.3 (0.368) 2.63% 0.31[-0.42,1.03]

De Pietri 2006 25 25 -1.4 (0.316) 2.86% -1.41[-2.03,-0.79]

Heurich 2007 9 10 0.7 (0.471) 2.2% 0.65[-0.27,1.58]

Turunen 2009 29 29 -0.8 (0.273) 3.05% -0.8[-1.33,-0.26]

Subtotal (95% CI)       17.45% -0.38[-0.93,0.17]

Heterogeneity: Tau2=0.39; Chi2=22.79, df=6(P=0); I2=73.68%  

Test for overall effect: Z=1.35(P=0.18)  

   

1.8.2 Epidural meperidine  

St-Onge 1997 40 19 0.3 (0.28) 3.02% 0.31[-0.24,0.86]

Subtotal (95% CI)       3.02% 0.31[-0.24,0.86]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.11(P=0.27)  
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Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

   

1.8.3 Epidural fentanyl  

Carli 2001 21 21 -0.9 (0.323) 2.83% -0.86[-1.5,-0.23]

Buggy 2002 16 16 -0.9 (0.372) 2.61% -0.93[-1.66,-0.2]

Carli 2002 32 31 -0.9 (0.265) 3.08% -0.9[-1.42,-0.38]

Barratt 2002 25 22 -0.9 (0.307) 2.9% -0.92[-1.52,-0.32]

Senagore 2003 18 20 -1 (0.346) 2.73% -1.05[-1.73,-0.37]

Beilin 2003 35 35 -0.3 (0.24) 3.19% -0.31[-0.78,0.16]

Dauri 2003 13 12 -3.1 (0.597) 1.75% -3.14[-4.31,-1.97]

Rimaitis 2003 50 50 -0.7 (0.207) 3.33% -0.75[-1.15,-0.34]

Schricker 2004 10 10 -2.4 (0.59) 1.77% -2.43[-3.59,-1.28]

Donatelli 2006 8 8 -1.2 (0.557) 1.88% -1.21[-2.3,-0.11]

Hu 2006 40 80 -1 (0.206) 3.33% -0.98[-1.39,-0.58]

Lattermann 2007 10 10 -1.4 (0.499) 2.09% -1.4[-2.38,-0.42]

Taqi 2007 25 25 -1.1 (0.305) 2.91% -1.1[-1.7,-0.5]

Heurich 2007 10 9 -0.8 (0.477) 2.17% -0.78[-1.72,0.15]

Levy 2011 30 30 -0.3 (0.259) 3.11% -0.26[-0.77,0.24]

Fayed 2014 17 17 -0.5 (0.348) 2.72% -0.47[-1.15,0.22]

Subtotal (95% CI)       42.41% -0.95[-1.2,-0.69]

Heterogeneity: Tau2=0.14; Chi2=36.68, df=15(P=0); I2=59.11%  

Test for overall effect: Z=7.34(P<0.0001)  

   

1.8.4 Epidural sufentanil  

Rockemann 1997 30 30 -0.8 (0.268) 3.07% -0.78[-1.31,-0.25]

Broekema 1998 30 14 -0.7 (0.322) 2.83% -0.71[-1.34,-0.08]

Fant 2013 12 13 -0.9 (0.418) 2.41% -0.86[-1.68,-0.04]

Subtotal (95% CI)       8.32% -0.77[-1.14,-0.41]

Heterogeneity: Tau2=0; Chi2=0.08, df=2(P=0.96); I2=0%  

Test for overall effect: Z=4.18(P<0.0001)  

   

1.8.5 Epidural morphine  

Moiniche 1993 15 16 -0.9 (0.337) 2.77% -0.88[-1.55,-0.22]

Jayr 1993 78 75 -0.5 (0.165) 3.48% -0.54[-0.86,-0.21]

Liu 1995 28 12 -1.8 (0.4) 2.49% -1.8[-2.59,-1.02]

Boylan 1998 19 21 -1.7 (0.37) 2.62% -1.7[-2.43,-0.98]

Motamed 1998 28 29 -0.8 (0.275) 3.04% -0.78[-1.32,-0.25]

Broekema 1998 29 14 -1.1 (0.347) 2.72% -1.12[-1.8,-0.44]

Cai 2007 44 22 -3.9 (0.427) 2.38% -3.89[-4.72,-3.05]

Marandola 2008 16 24 -0.9 (0.337) 2.77% -0.85[-1.52,-0.19]

Ferguson 2009 67 68 -0.4 (0.174) 3.45% -0.38[-0.72,-0.04]

Zhu 2013 30 30 -0.5 (0.263) 3.09% -0.52[-1.03,-0]

Subtotal (95% CI)       28.81% -1.19[-1.69,-0.69]

Heterogeneity: Tau2=0.55; Chi2=74.73, df=9(P<0.0001); I2=87.96%  

Test for overall effect: Z=4.67(P<0.0001)  

   

Total (95% CI)       100% -0.88[-1.09,-0.66]

Heterogeneity: Tau2=0.31; Chi2=153.83, df=36(P<0.0001); I2=76.6%  

Test for overall effect: Z=8.13(P<0.0001)  

Test for subgroup differences: Chi2=21.39, df=1 (P=0), I2=81.3%  
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Analysis 1.9.   Comparison 1 Epidural with a local anaesthetic with or without opioids compared with opioid-based
regimen, Outcome 9 Pain scores on movement at 24 hours subgrouped by type of opioids in the control group.

Study or subgroup Epidural LA Opioids Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.9.1 Compared with IV or epidural fentanyl  

Cronin 2001 4 5 0.5 (0.68) 1.7% 0.48[-0.85,1.81]

Heurich 2007 9 10 0.7 (0.471) 2.32% 0.65[-0.27,1.58]

Cai 2007 44 22 -3.9 (0.323) 2.82% -3.89[-4.52,-3.25]

Fayed 2014 17 17 -0.5 (0.348) 2.74% -0.47[-1.15,0.22]

Subtotal (95% CI)       9.57% -0.83[-3.13,1.47]

Heterogeneity: Tau2=5.29; Chi2=92.73, df=3(P<0.0001); I2=96.76%  

Test for overall effect: Z=0.71(P=0.48)  

   

1.9.2 Compared with sufentanil  

Hubler 2001 23 11 0.3 (0.368) 2.67% 0.31[-0.42,1.03]

Hubler 2001 22 11 -0.5 (0.375) 2.64% -0.52[-1.25,0.22]

Subtotal (95% CI)       5.31% -0.1[-0.91,0.7]

Heterogeneity: Tau2=0.2; Chi2=2.46, df=1(P=0.12); I2=59.34%  

Test for overall effect: Z=0.25(P=0.8)  

   

1.9.3 Compared with meperidine  

St-Onge 1997 40 19 0.3 (0.28) 2.96% 0.31[-0.24,0.86]

Rimaitis 2003 50 50 -0.7 (0.207) 3.18% -0.75[-1.15,-0.34]

Hu 2006 20 40 -1.5 (0.306) 2.88% -1.49[-2.09,-0.89]

Subtotal (95% CI)       9.02% -0.64[-1.57,0.29]

Heterogeneity: Tau2=0.6; Chi2=19.6, df=2(P<0.0001); I2=89.79%  

Test for overall effect: Z=1.35(P=0.18)  

   

1.9.4 Compared with piritramide  

Heurich 2007 10 9 -0.8 (0.477) 2.3% -0.78[-1.72,0.15]

Subtotal (95% CI)       2.3% -0.78[-1.72,0.15]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.64(P=0.1)  

   

1.9.5 Compared with morphine  

Jayr 1993 78 75 -0.5 (0.165) 3.29% -0.54[-0.86,-0.21]

Moiniche 1993 15 16 -0.9 (0.377) 2.64% -0.88[-1.62,-0.15]

Liu 1995 28 12 -1.8 (0.4) 2.56% -1.8[-2.59,-1.02]

Rockemann 1997 30 30 -0.8 (0.268) 3% -0.78[-1.31,-0.25]

Broekema 1998 30 14 -0.7 (0.332) 2.79% -0.71[-1.36,-0.06]

Broekema 1998 29 14 -1.1 (0.347) 2.74% -1.12[-1.8,-0.44]

Boylan 1998 19 21 -1.7 (0.37) 2.66% -1.7[-2.43,-0.98]

Motamed 1998 28 29 -0.9 (0.337) 2.77% -0.85[-1.52,-0.19]

Carli 2001 21 21 -0.9 (0.323) 2.82% -0.86[-1.5,-0.23]

Carli 2002 32 31 -0.9 (0.265) 3.01% -0.9[-1.42,-0.38]

Buggy 2002 16 16 -0.9 (0.372) 2.65% -0.93[-1.66,-0.2]

Beilin 2003 35 35 -0.3 (0.24) 3.09% -0.31[-0.78,0.16]

Senagore 2003 18 20 -1 (0.346) 2.74% -1.05[-1.73,-0.37]

Schricker 2004 10 10 -2.4 (0.59) 1.94% -2.43[-3.59,-1.28]

De Pietri 2006 25 25 -1.4 (0.316) 2.84% -1.41[-2.03,-0.79]

Hu 2006 20 40 -0.6 (0.279) 2.97% -0.56[-1.11,-0.02]
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Study or subgroup Epidural LA Opioids Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Donatelli 2006 8 8 -1.2 (0.557) 2.04% -1.21[-2.3,-0.11]

Lattermann 2007 10 10 -1.4 (0.499) 2.22% -1.4[-2.38,-0.42]

Taqi 2007 25 25 -1.1 (0.305) 2.88% -1.14[-1.74,-0.54]

Marandola 2008 16 24 -0.9 (0.337) 2.77% -0.85[-1.52,-0.19]

Ferguson 2009 67 68 -0.4 (0.174) 3.27% -0.38[-0.72,-0.04]

Levy 2011 30 30 -0.3 (0.259) 3.03% -0.26[-0.77,0.24]

Zhu 2013 30 30 -0.5 (0.263) 3.02% -0.52[-1.03,-0]

Fant 2013 12 13 -0.9 (0.418) 2.5% -0.86[-1.68,-0.04]

Subtotal (95% CI)       66.25% -0.87[-1.05,-0.69]

Heterogeneity: Tau2=0.09; Chi2=47.25, df=23(P=0); I2=51.32%  

Test for overall effect: Z=9.59(P<0.0001)  

   

1.9.6 Compared with oxycodone  

Turunen 2009 29 29 -0.8 (0.273) 2.99% -0.8[-1.33,-0.26]

Subtotal (95% CI)       2.99% -0.8[-1.33,-0.26]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.92(P=0)  

   

1.9.7 Compared with tramadol  

Dauri 2003 13 12 -3.1 (0.597) 1.92% -3.14[-4.31,-1.97]

Subtotal (95% CI)       1.92% -3.14[-4.31,-1.97]

Heterogeneity: Not applicable  

Test for overall effect: Z=5.25(P<0.0001)  

   

1.9.8 Compared to buprenorphine  

Seeling 1990a 15 16 -0.8 (0.374) 2.65% -0.77[-1.5,-0.04]

Subtotal (95% CI)       2.65% -0.77[-1.5,-0.04]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.05(P=0.04)  

   

Total (95% CI)       100% -0.9[-1.15,-0.66]

Heterogeneity: Tau2=0.44; Chi2=198.57, df=36(P<0.0001); I2=81.87%  

Test for overall effect: Z=7.32(P<0.0001)  

Test for subgroup differences: Chi2=18.29, df=1 (P=0.01), I2=61.72%  

Favours [Epidural LA] 42-4 -2 0 Favours [Opioids]

 
 

Analysis 1.10.   Comparison 1 Epidural with a local anaesthetic with or without opioids compared with
opioid-based regimen, Outcome 10 Pain scores at rest at 48 hours subgrouped by type of solution used.

Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.10.1 Local anaesthetic alone  

Cullen 1985 15 9 0.6 (0.432) 2.56% 0.64[-0.21,1.49]

Wiedemann 1991 4 10 1.8 (0.681) 1.71% 1.79[0.45,3.12]

Wiedemann 1991 4 10 1.9 (0.69) 1.69% 1.88[0.53,3.23]

Kudoh 2001 23 23 -0.1 (0.295) 3.11% -0.08[-0.66,0.5]

Hubler 2001 23 11 0.3 (0.368) 2.82% 0.29[-0.43,1.01]

Hubler 2001 22 11 0.1 (0.369) 2.81% 0.08[-0.64,0.81]
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Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Cronin 2001 4 5 2.1 (0.837) 1.34% 2.12[0.48,3.76]

Kumar 2004 16 16 0.4 (0.358) 2.86% 0.43[-0.27,1.14]

De Pietri 2006 25 25 -2.8 (0.401) 2.69% -2.84[-3.63,-2.05]

Subtotal (95% CI)       21.59% 0.38[-0.49,1.25]

Heterogeneity: Tau2=1.53; Chi2=75.26, df=8(P<0.0001); I2=89.37%  

Test for overall effect: Z=0.85(P=0.39)  

   

1.10.2 Local anaesthetic with an opioid  

Cullen 1985 15 9 -0.4 (0.426) 2.59% -0.4[-1.23,0.43]

Jayr 1993 78 75 -0.7 (0.166) 3.58% -0.65[-0.98,-0.33]

St-Onge 1997 40 19 -0.3 (0.28) 3.17% -0.35[-0.9,0.2]

Rockemann 1997 30 30 0.1 (0.258) 3.26% 0.13[-0.37,0.64]

Broekema 1998 29 14 -0.3 (0.328) 2.98% -0.34[-0.99,0.3]

Broekema 1998 30 14 -0.3 (0.325) 2.99% -0.3[-0.94,0.34]

Boylan 1998 19 21 -0.9 (0.333) 2.96% -0.91[-1.56,-0.26]

Giannoni 1999 25 25 -0.7 (0.291) 3.13% -0.68[-1.25,-0.11]

Mann 2000 35 35 -0.8 (0.249) 3.29% -0.81[-1.3,-0.32]

Paulsen 2001 23 21 -0.9 (0.317) 3.03% -0.92[-1.54,-0.3]

Barratt 2002 25 22 -1 (0.309) 3.06% -0.96[-1.56,-0.35]

Carli 2002 32 31 -1 (0.267) 3.22% -0.98[-1.5,-0.46]

Rimaitis 2003 50 50 -0.5 (0.203) 3.46% -0.46[-0.86,-0.07]

Beilin 2003 35 35 -0.1 (0.239) 3.33% -0.15[-0.62,0.32]

Peyton 2003 447 441 -0 (0.067) 3.79% -0.05[-0.18,0.09]

Schricker 2004 10 10 -0.9 (0.471) 2.41% -0.93[-1.85,-0]

Zutshi 2005 28 31 -0.7 (0.268) 3.22% -0.69[-1.22,-0.17]

Donatelli 2006 8 8 -0.3 (0.503) 2.29% -0.28[-1.26,0.71]

Hu 2006 20 40 -1.1 (0.291) 3.13% -1.07[-1.64,-0.5]

Hu 2006 20 40 0.1 (0.274) 3.2% 0.14[-0.39,0.68]

Taqi 2007 25 25 -0.8 (0.295) 3.11% -0.83[-1.41,-0.25]

Cai 2007 44 22 -3.1 (0.373) 2.8% -3.06[-3.79,-2.33]

Lattermann 2007 10 10 -0.3 (0.45) 2.49% -0.3[-1.18,0.59]

Heurich 2007 10 9 -2.2 (0.581) 2.02% -2.19[-3.33,-1.05]

Zhu 2013 30 30 -0.7 (0.266) 3.23% -0.69[-1.21,-0.17]

Fant 2013 12 13 -0.5 (0.407) 2.66% -0.51[-1.3,0.29]

Subtotal (95% CI)       78.41% -0.66[-0.89,-0.43]

Heterogeneity: Tau2=0.25; Chi2=127.91, df=25(P<0.0001); I2=80.45%  

Test for overall effect: Z=5.7(P<0.0001)  

   

Total (95% CI)       100% -0.47[-0.71,-0.24]

Heterogeneity: Tau2=0.37; Chi2=211.35, df=34(P<0.0001); I2=83.91%  

Test for overall effect: Z=3.95(P<0.0001)  

Test for subgroup differences: Chi2=5.1, df=1 (P=0.02), I2=80.38%  
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Analysis 1.11.   Comparison 1 Epidural with a local anaesthetic with or without opioids compared with opioid-
based regimen, Outcome 11 Pain scores on movement at 48 hours subgrouped by type of solution in the epidural.

Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.11.1 Local anaesthetic alone  

Hubler 2001 23 11 0.4 (0.369) 3.32% 0.35[-0.37,1.08]

Hubler 2001 22 11 -0.2 (0.37) 3.31% -0.21[-0.94,0.52]

Cronin 2001 4 5 0.5 (0.68) 1.99% 0.48[-0.86,1.81]

De Pietri 2006 25 25 -3 (0.415) 3.09% -3.03[-3.85,-2.22]

Turunen 2009 29 29 -0.3 (0.264) 3.84% -0.3[-0.82,0.22]

Subtotal (95% CI)       15.56% -0.56[-1.71,0.58]

Heterogeneity: Tau2=1.52; Chi2=45.83, df=4(P<0.0001); I2=91.27%  

Test for overall effect: Z=0.97(P=0.33)  

   

1.11.2 Local anaesthetic with an opioid  

Jayr 1993 78 75 -0.5 (0.165) 4.27% -0.53[-0.85,-0.2]

Liu 1995 28 12 -1.3 (0.373) 3.3% -1.28[-2.01,-0.55]

St-Onge 1997 40 19 0.2 (0.279) 3.77% 0.21[-0.34,0.76]

Rockemann 1997 30 30 -0.4 (0.261) 3.86% -0.39[-0.91,0.12]

Broekema 1998 30 14 -0.8 (0.336) 3.49% -0.83[-1.49,-0.17]

Broekema 1998 29 14 -0.9 (0.339) 3.47% -0.87[-1.54,-0.21]

Boylan 1998 19 21 -1.7 (0.371) 3.31% -1.74[-2.46,-1.01]

Carli 2001 21 21 -0.8 (0.322) 3.56% -0.83[-1.47,-0.2]

Carli 2002 32 31 -0.9 (0.264) 3.84% -0.9[-1.42,-0.38]

Barratt 2002 25 22 -0.9 (0.306) 3.64% -0.89[-1.49,-0.29]

Peyton 2003 447 441 -0.3 (0.067) 4.55% -0.29[-0.42,-0.16]

Rimaitis 2003 50 50 -0.7 (0.206) 4.11% -0.68[-1.09,-0.28]

Beilin 2003 35 35 -0.1 (0.239) 3.96% -0.14[-0.61,0.33]

Schricker 2004 10 10 -2 (0.547) 2.49% -1.99[-3.07,-0.92]

Hu 2006 40 80 -0.5 (0.197) 4.15% -0.5[-0.88,-0.11]

Donatelli 2006 8 8 -0.9 (0.529) 2.56% -0.85[-1.89,0.18]

Lattermann 2007 10 10 -1.4 (0.501) 2.69% -1.42[-2.4,-0.44]

Taqi 2007 25 25 -1 (0.301) 3.66% -1.02[-1.61,-0.44]

Cai 2007 44 22 -4.6 (0.478) 2.79% -4.6[-5.53,-3.66]

Heurich 2007 10 9 -2.1 (0.574) 2.38% -2.12[-3.24,-0.99]

Ferguson 2009 67 68 -0.4 (0.174) 4.24% -0.38[-0.72,-0.04]

Zhu 2013 30 30 -0.5 (0.263) 3.85% -0.52[-1.03,-0]

Fant 2013 12 13 -0.4 (0.404) 3.14% -0.36[-1.15,0.43]

Fayed 2014 17 17 -0.9 (0.359) 3.37% -0.86[-1.57,-0.16]

Subtotal (95% CI)       84.44% -0.88[-1.13,-0.63]

Heterogeneity: Tau2=0.29; Chi2=139.21, df=23(P<0.0001); I2=83.48%  

Test for overall effect: Z=6.87(P<0.0001)  

   

Total (95% CI)       100% -0.85[-1.1,-0.6]

Heterogeneity: Tau2=0.35; Chi2=185.05, df=28(P<0.0001); I2=84.87%  

Test for overall effect: Z=6.65(P<0.0001)  

Test for subgroup differences: Chi2=0.28, df=1 (P=0.6), I2=0%  
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Analysis 1.12.   Comparison 1 Epidural with a local anaesthetic with or without opioids compared with
opioid-based regimen, Outcome 12 Pain scores at rest at 72 hours subgrouped by type of solution used.

Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.12.1 Local anaesthetic alone  

Cullen 1985 15 9 0.1 (0.422) 4.81% 0.09[-0.74,0.92]

Cronin 2001 4 5 1.2 (0.732) 2.9% 1.25[-0.19,2.68]

Kudoh 2001 23 23 0.1 (0.295) 5.78% 0.06[-0.52,0.64]

Hubler 2001 23 11 -0.1 (0.367) 5.23% -0.12[-0.84,0.59]

Hubler 2001 22 11 -0.4 (0.372) 5.19% -0.36[-1.09,0.37]

Subtotal (95% CI)       23.92% -0[-0.34,0.34]

Heterogeneity: Tau2=0; Chi2=4.03, df=4(P=0.4); I2=0.69%  

Test for overall effect: Z=0(P=1)  

   

1.12.2 Local anaesthetic plus opioids  

Cullen 1985 15 9 -0.3 (0.425) 4.79% -0.35[-1.18,0.49]

Jayr 1993 78 75 -0.1 (0.162) 6.68% -0.14[-0.45,0.18]

Rockemann 1997 30 30 -0.5 (0.262) 6.03% -0.46[-0.98,0.05]

Broekema 1998 30 14 -1.2 (0.348) 5.38% -1.2[-1.88,-0.51]

Broekema 1998 29 14 -1.2 (0.351) 5.35% -1.22[-1.91,-0.53]

Giannoni 1999 25 25 -0.9 (0.296) 5.78% -0.88[-1.46,-0.3]

Mann 2000 35 35 -0.1 (0.239) 6.19% -0.14[-0.61,0.33]

Paulsen 2001 23 21 -1 (0.32) 5.59% -0.99[-1.62,-0.37]

Carli 2002 32 31 -0.4 (0.255) 6.08% -0.45[-0.95,0.05]

Beilin 2003 35 35 -0.5 (0.242) 6.17% -0.47[-0.95,0]

Rimaitis 2003 50 50 -0.4 (0.202) 6.44% -0.39[-0.78,0.01]

Peyton 2003 447 441 0 (0.067) 7.08% 0[-0.13,0.13]

Cai 2007 44 22 -4.4 (0.465) 4.5% -4.43[-5.34,-3.52]

Subtotal (95% CI)       76.08% -0.77[-1.16,-0.39]

Heterogeneity: Tau2=0.42; Chi2=122.93, df=12(P<0.0001); I2=90.24%  

Test for overall effect: Z=3.92(P<0.0001)  

   

Total (95% CI)       100% -0.56[-0.88,-0.24]

Heterogeneity: Tau2=0.36; Chi2=128.95, df=17(P<0.0001); I2=86.82%  

Test for overall effect: Z=3.47(P=0)  

Test for subgroup differences: Chi2=8.65, df=1 (P=0), I2=88.44%  

Favours [Epidural LA] 42-4 -2 0 Favours [opioids]

 
 

Analysis 1.13.   Comparison 1 Epidural with a local anaesthetic with or without opioids compared with opioid-
based regimen, Outcome 13 Pain scores on movement at 72 hours subgrouped by type of solution used.

Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.13.1 Local anaesthetic alone  

Hubler 2001 23 11 0.2 (0.367) 5.39% 0.17[-0.55,0.89]

Hubler 2001 23 11 -0.3 (0.368) 5.38% -0.28[-1,0.44]

Cronin 2001 4 5 -0.1 (0.671) 3.14% -0.07[-1.39,1.24]

Turunen 2009 29 29 0 (0.263) 6.34% 0[-0.52,0.52]

Subtotal (95% CI)       20.25% -0.03[-0.38,0.32]
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Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Heterogeneity: Tau2=0; Chi2=0.77, df=3(P=0.86); I2=0%  

Test for overall effect: Z=0.18(P=0.86)  

   

1.13.2 Local anaesthetic with an opioid  

Jayr 1993 78 75 -0.3 (0.162) 7.16% -0.27[-0.59,0.04]

Liu 1995 28 12 -0.2 (0.346) 5.58% -0.2[-0.88,0.48]

Rockemann 1997 30 30 -0.5 (0.262) 6.34% -0.49[-1,0.02]

Broekema 1998 30 14 -0.9 (0.337) 5.66% -0.9[-1.56,-0.24]

Broekema 1998 29 14 -1.1 (0.346) 5.58% -1.1[-1.78,-0.42]

Carli 2001 21 21 -0.8 (0.322) 5.8% -0.83[-1.47,-0.2]

Carli 2002 32 31 -0.6 (0.258) 6.38% -0.6[-1.11,-0.1]

Beilin 2003 35 35 -0.6 (0.244) 6.5% -0.57[-1.05,-0.1]

Rimaitis 2003 50 50 -0.7 (0.206) 6.82% -0.72[-1.12,-0.31]

Peyton 2003 447 441 -0.3 (0.068) 7.66% -0.31[-0.45,-0.18]

Cai 2007 44 22 -5.6 (0.552) 3.89% -5.58[-6.66,-4.5]

Ferguson 2009 67 68 -0.4 (0.174) 7.07% -0.38[-0.72,-0.04]

Fayed 2014 17 17 -1.3 (0.377) 5.3% -1.28[-2.02,-0.54]

Subtotal (95% CI)       79.75% -0.87[-1.22,-0.51]

Heterogeneity: Tau2=0.34; Chi2=106.14, df=12(P<0.0001); I2=88.69%  

Test for overall effect: Z=4.8(P<0.0001)  

   

Total (95% CI)       100% -0.69[-0.99,-0.39]

Heterogeneity: Tau2=0.3; Chi2=112.41, df=16(P<0.0001); I2=85.77%  

Test for overall effect: Z=4.49(P<0.0001)  

Test for subgroup differences: Chi2=10.83, df=1 (P=0), I2=90.77%  
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Analysis 1.14.   Comparison 1 Epidural with a local anaesthetic with or
without opioids compared with opioid-based regimen, Outcome 14 Vomiting.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

1.14.1 Gynaecological  

Wattwil 1989 0/20 3/20 1.63% 0.14[0.01,2.6]

Thorén 1989 0/11 3/11 1.68% 0.14[0.01,2.48]

Tsui 1997 19/57 20/54 17.74% 0.9[0.54,1.49]

Hong 2008 1/25 9/25 3.23% 0.11[0.02,0.81]

Subtotal (95% CI) 113 110 24.26% 0.29[0.06,1.29]

Total events: 20 (Experimental), 35 (Control)  

Heterogeneity: Tau2=1.33; Chi2=7.64, df=3(P=0.05); I2=60.74%  

Test for overall effect: Z=1.62(P=0.1)  

   

1.14.2 Gastrointestinal  

Luchetti 1996 3/20 2/20 4.32% 1.5[0.28,8.04]

Neudecker 1999 2/10 2/10 4.01% 1[0.17,5.77]

Barzoi 2000 1/30 1/30 1.83% 1[0.07,15.26]

Carli 2001 6/21 5/21 9.07% 1.2[0.43,3.33]

Aceto 2002 2/20 0/19 1.55% 4.76[0.24,93.19]
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Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Steinberg 2002 0/20 1/21 1.4% 0.35[0.02,8.1]

Siniscalchi 2003 4/35 8/35 8.16% 0.5[0.17,1.51]

Calderon 2004 1/15 0/15 1.41% 3[0.13,68.26]

De Pietri 2006 1/25 1/25 1.84% 1[0.07,15.12]

Taqi 2007 3/25 9/25 7.42% 0.33[0.1,1.09]

Marandola 2008 1/16 2/24 2.46% 0.75[0.07,7.6]

Erol 2008 0/15 0/15   Not estimable

Subtotal (95% CI) 252 260 43.47% 0.8[0.48,1.32]

Total events: 24 (Experimental), 31 (Control)  

Heterogeneity: Tau2=0; Chi2=6.4, df=10(P=0.78); I2=0%  

Test for overall effect: Z=0.89(P=0.37)  

   

1.14.3 Various  

Cullen 1985 1/15 1/9 1.93% 0.6[0.04,8.46]

Cullen 1985 1/15 1/9 1.93% 0.6[0.04,8.46]

Benzon 1994 2/90 0/30 1.52% 1.7[0.08,34.52]

George 1994 0/10 5/11 1.76% 0.1[0.01,1.59]

Salomaki 1995 1/20 5/20 3.05% 0.2[0.03,1.56]

Jayr 1998 11/38 6/46 10.64% 2.22[0.9,5.44]

Gambling 2009 29/79 5/27 11.43% 1.98[0.85,4.6]

Subtotal (95% CI) 267 152 32.26% 1.02[0.44,2.35]

Total events: 45 (Experimental), 23 (Control)  

Heterogeneity: Tau2=0.43; Chi2=9.84, df=6(P=0.13); I2=39.04%  

Test for overall effect: Z=0.04(P=0.96)  

   

Total (95% CI) 632 522 100% 0.84[0.57,1.23]

Total events: 89 (Experimental), 89 (Control)  

Heterogeneity: Tau2=0.15; Chi2=26.64, df=21(P=0.18); I2=21.18%  

Test for overall effect: Z=0.91(P=0.36)  

Test for subgroup differences: Chi2=2.08, df=1 (P=0.35), I2=3.97%  

Favours [Epidural LA] 10000.001 100.1 1 Favours [Opioids]

 
 

Analysis 1.15.   Comparison 1 Epidural with a local anaesthetic with or without opioids
compared with opioid-based regimen, Outcome 15 Gastrointestinal tract anastomotic leak.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Ahn 1988 0/16 0/14   Not estimable

Barratt 2002 3/25 1/22 4.07% 2.64[0.3,23.58]

Brodner 2001 0/15 0/15   Not estimable

Carli 2002 1/32 2/31 7.78% 0.48[0.05,5.07]

Giannoni 1999 0/25 1/25 5.74% 0.33[0.01,7.81]

Levy 2011 3/30 0/30 1.91% 7[0.38,129.93]

Liu 1995 2/28 0/12 2.64% 2.24[0.12,43.47]

Mallinder 2000 0/12 3/20 10.24% 0.23[0.01,4.12]

Mann 2000 1/35 3/35 11.48% 0.33[0.04,3.05]

Paulsen 2001 0/23 1/21 5.99% 0.31[0.01,7.12]

Rimaitis 2003 3/50 0/50 1.91% 7[0.37,132.1]

Riwar 1991 1/24 2/24 7.65% 0.5[0.05,5.15]

Favours [Epidural LA] 10000.001 100.1 1 Favours [Opioids]
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Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Scheinin 1987 0/15 1/15 5.74% 0.33[0.01,7.58]

Schulze 1992 1/11 1/9 4.21% 0.82[0.06,11.33]

Turunen 2009 1/29 1/29 3.83% 1[0.07,15.24]

Tyagi 2011 0/33 4/33 17.22% 0.11[0.01,1.98]

Zhu 2013 0/30 2/30 9.57% 0.2[0.01,4]

   

Total (95% CI) 433 415 100% 0.74[0.41,1.32]

Total events: 16 (Experimental), 22 (Control)  

Heterogeneity: Tau2=0; Chi2=10.96, df=14(P=0.69); I2=0%  

Test for overall effect: Z=1.02(P=0.31)  

Favours [Epidural LA] 10000.001 100.1 1 Favours [Opioids]

 
 

Analysis 1.16.   Comparison 1 Epidural with a local anaesthetic with or without opioids compared
with opioid-based regimen, Outcome 16 Length of stay in hospital subgrouped by type of surgery.

Study or subgroup Epidural LA Opioids Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.16.1 Cholecystectomy  

Miller 1976 10 10 -0.5 (0.45) 1.88% -0.5[-1.38,0.38]

Subtotal (95% CI)       1.88% -0.5[-1.38,0.38]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.11(P=0.27)  

   

1.16.2 Gynaecological surgery  

Thorén 1989 11 11 -0.2 (0.43) 1.99% -0.2[-1.04,0.64]

Wattwil 1989 20 20 0.2 (0.32) 2.71% 0.22[-0.41,0.85]

Subtotal (95% CI)       4.69% 0.07[-0.43,0.57]

Heterogeneity: Tau2=0; Chi2=0.61, df=1(P=0.43); I2=0%  

Test for overall effect: Z=0.27(P=0.78)  

   

1.16.3 Gastrointestinal surgery  

Liu 1995 28 12 0.1 (0.35) 2.49% 0.12[-0.57,0.81]

Rockemann 1997 31 31 0 (0.25) 3.28% 0[-0.49,0.49]

Giannoni 1999 25 25 0 (0.28) 3.03% 0.02[-0.53,0.57]

Neudecker 1999 10 10 0.5 (0.45) 1.88% 0.48[-0.4,1.36]

Mallinder 2000 12 20 -0.2 (0.37) 2.35% -0.16[-0.89,0.57]

Carli 2001 21 21 0.1 (0.31) 2.78% 0.12[-0.49,0.73]

Paulsen 2001 23 21 0.1 (0.3) 2.86% 0.07[-0.52,0.66]

Carli 2002 32 31 -0.2 (0.25) 3.28% -0.22[-0.71,0.27]

Aceto 2002 20 19 -0.3 (0.32) 2.71% -0.35[-0.98,0.28]

Senagore 2003 18 20 0.1 (0.33) 2.63% 0.09[-0.56,0.74]

Rimaitis 2003 50 50 0.2 (0.2) 3.73% 0.22[-0.17,0.61]

Zutshi 2005 28 31 -0 (0.26) 3.2% -0.02[-0.53,0.49]

Turunen 2009 29 29 0.1 (0.26) 3.2% 0.06[-0.45,0.57]

Mondor 2010 22 21 -0.5 (0.31) 2.78% -0.46[-1.07,0.15]

Tyagi 2011 33 33 -1.3 (0.27) 3.11% -1.26[-1.79,-0.73]

Levy 2011 30 30 0.9 (0.27) 3.11% 0.9[0.37,1.43]

Martella 2012 30 30 -0.7 (0.27) 3.11% -0.73[-1.26,-0.2]

Favours [Epidural LA] 42-4 -2 0 Favours [Opioids]

Epidural local anaesthetics versus opioid-based analgesic regimens for postoperative gastrointestinal paralysis, vomiting and pain a�er
abdominal surgery (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

219



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Epidural LA Opioids Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Zhu 2013 30 30 -0.7 (0.27) 3.11% -0.69[-1.22,-0.16]

Subtotal (95% CI)       52.65% -0.11[-0.34,0.12]

Heterogeneity: Tau2=0.16; Chi2=51.18, df=17(P<0.0001); I2=66.78%  

Test for overall effect: Z=0.94(P=0.34)  

   

1.16.4 Urological surgery  

Stevens 1998 19 21 -0.3 (0.32) 2.71% -0.28[-0.91,0.35]

Dauri 2003 13 12 -0.5 (0.41) 2.1% -0.5[-1.3,0.3]

Ozturk 2010 15 15 -0.6 (0.37) 2.35% -0.57[-1.3,0.16]

Hadimioglu 2012 21 25 -0.7 (0.3) 2.86% -0.7[-1.29,-0.11]

Subtotal (95% CI)       10.02% -0.52[-0.85,-0.18]

Heterogeneity: Tau2=0; Chi2=0.94, df=3(P=0.82); I2=0%  

Test for overall effect: Z=3.02(P=0)  

   

1.16.5 Vascular surgery  

Davies 1993 25 25 0 (0.28) 3.03% 0[-0.55,0.55]

Norman 1997 20 19 -0.5 (0.33) 2.63% -0.5[-1.15,0.15]

Bois 1997 55 59 0.3 (0.19) 3.82% 0.25[-0.12,0.62]

Lombardo 2009 17 17 -0.8 (0.36) 2.42% -0.78[-1.49,-0.07]

Muehling 2009 49 50 -0.5 (0.2) 3.73% -0.49[-0.88,-0.1]

Subtotal (95% CI)       15.63% -0.26[-0.65,0.13]

Heterogeneity: Tau2=0.12; Chi2=11.64, df=4(P=0.02); I2=65.64%  

Test for overall effect: Z=1.32(P=0.19)  

   

1.16.6 Various surgeries  

Pflug 1974 13 11 -0.6 (0.42) 2.04% -0.64[-1.46,0.18]

Seeling 1990 98 116 0.6 (0.14) 4.26% 0.63[0.36,0.9]

Jayr 1993 78 75 0.3 (0.16) 4.09% 0.31[-0,0.62]

Peyton 2003 447 441 -0 (0.07) 4.74% -0.04[-0.18,0.1]

Subtotal (95% CI)       15.12% 0.16[-0.25,0.57]

Heterogeneity: Tau2=0.14; Chi2=23.14, df=3(P<0.0001); I2=87.03%  

Test for overall effect: Z=0.76(P=0.45)  

   

Total (95% CI)       100% -0.13[-0.29,0.02]

Heterogeneity: Tau2=0.13; Chi2=106.14, df=33(P<0.0001); I2=68.91%  

Test for overall effect: Z=1.71(P=0.09)  

Test for subgroup differences: Chi2=8.45, df=1 (P=0.13), I2=40.8%  

Favours [Epidural LA] 42-4 -2 0 Favours [Opioids]

 
 

Analysis 1.17.   Comparison 1 Epidural with a local anaesthetic with or without opioids compared with opioid-
based regimen, Outcome 17 Length of stay in hospital subgrouped by surgical site for open surgery only.

Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.17.1 Open vascular surgery  

Davies 1993 25 25 0 (0.283) 3.36% 0[-0.55,0.55]

Norman 1997 20 19 -0.5 (0.325) 2.97% -0.5[-1.14,0.14]

Bois 1997 55 59 0.2 (0.188) 4.36% 0.25[-0.12,0.62]

Favours [Epidural LA] 42-4 -2 0 Favours [Opioids]
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Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Muehling 2009 49 50 -0.5 (0.204) 4.18% -0.49[-0.89,-0.09]

Lombardo 2009 17 17 -0.8 (0.356) 2.71% -0.78[-1.48,-0.09]

Subtotal (95% CI)       17.58% -0.26[-0.65,0.13]

Heterogeneity: Tau2=0.13; Chi2=11.75, df=4(P=0.02); I2=65.97%  

Test for overall effect: Z=1.33(P=0.18)  

   

1.17.2 Open urological surgery  

Stevens 1998 19 21 -0.3 (0.318) 3.03% -0.28[-0.9,0.35]

Dauri 2003 13 12 -0.5 (0.406) 2.34% -0.5[-1.29,0.3]

Ozturk 2010 15 15 -0.6 (0.372) 2.58% -0.57[-1.3,0.16]

Hadimioglu 2012 21 25 -0.7 (0.305) 3.15% -0.7[-1.3,-0.11]

Subtotal (95% CI)       11.1% -0.51[-0.85,-0.18]

Heterogeneity: Tau2=0; Chi2=0.97, df=3(P=0.81); I2=0%  

Test for overall effect: Z=2.99(P=0)  

   

1.17.3 Open cholecystectomy  

Miller 1976 10 10 -0.5 (0.454) 2.04% -0.5[-1.39,0.39]

Subtotal (95% CI)       2.04% -0.5[-1.39,0.39]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.09(P=0.27)  

   

1.17.4 Open gynaecological surgery  

Wattwil 1989 20 20 0.2 (0.317) 3.04% 0.22[-0.4,0.84]

Thorén 1989 11 11 -0.2 (0.427) 2.2% -0.2[-1.04,0.64]

Subtotal (95% CI)       5.24% 0.07[-0.43,0.57]

Heterogeneity: Tau2=0; Chi2=0.63, df=1(P=0.43); I2=0%  

Test for overall effect: Z=0.28(P=0.78)  

   

1.17.5 Open gastrointestinal surgery  

Liu 1995 28 12 0.1 (0.345) 2.8% 0.12[-0.55,0.8]

Rockemann 1997 31 31 0 (0.254) 3.65% 0[-0.5,0.5]

Giannoni 1999 25 25 0 (0.283) 3.36% 0.02[-0.53,0.57]

Mallinder 2000 12 20 -0.2 (0.366) 2.63% -0.16[-0.88,0.56]

Paulsen 2001 23 21 0.1 (0.302) 3.18% 0.07[-0.52,0.66]

Carli 2001 21 21 0.1 (0.309) 3.11% 0.12[-0.49,0.73]

Carli 2002 32 31 -0.2 (0.253) 3.66% -0.22[-0.72,0.27]

Aceto 2002 20 19 -0.3 (0.323) 2.99% -0.35[-0.98,0.28]

Rimaitis 2003 50 50 0.2 (0.201) 4.22% 0.22[-0.17,0.61]

Zutshi 2005 28 31 -0 (0.261) 3.58% -0.02[-0.53,0.49]

Mondor 2010 22 21 -0.5 (0.309) 3.11% -0.46[-1.07,0.14]

Tyagi 2011 33 33 -1.3 (0.27) 3.49% -1.26[-1.79,-0.74]

Martella 2012 30 30 -0.7 (0.267) 3.52% -0.73[-1.25,-0.21]

Zhu 2013 30 30 -0.7 (0.266) 3.53% -0.68[-1.21,-0.16]

Subtotal (95% CI)       46.81% -0.24[-0.47,-0.01]

Heterogeneity: Tau2=0.12; Chi2=32.47, df=13(P=0); I2=59.97%  

Test for overall effect: Z=2.02(P=0.04)  

   

1.17.6 Open various surgeries  

Pflug 1974 13 11 -0.6 (0.42) 2.25% -0.64[-1.46,0.18]

Seeling 1990 98 116 0.6 (0.14) 4.87% 0.63[0.35,0.9]

Jayr 1993 78 75 0.3 (0.163) 4.63% 0.31[-0.01,0.63]

Favours [Epidural LA] 42-4 -2 0 Favours [Opioids]
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Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Peyton 2003 447 441 -0 (0.067) 5.49% -0.04[-0.18,0.09]

Subtotal (95% CI)       17.23% 0.15[-0.26,0.57]

Heterogeneity: Tau2=0.14; Chi2=23.37, df=3(P<0.0001); I2=87.17%  

Test for overall effect: Z=0.73(P=0.46)  

   

Total (95% CI)       100% -0.2[-0.35,-0.04]

Heterogeneity: Tau2=0.11; Chi2=91.44, df=29(P<0.0001); I2=68.29%  

Test for overall effect: Z=2.41(P=0.02)  

Test for subgroup differences: Chi2=7.85, df=1 (P=0.16), I2=36.27%  

Favours [Epidural LA] 42-4 -2 0 Favours [Opioids]

 
 

Analysis 1.18.   Comparison 1 Epidural with a local anaesthetic with or
without opioids compared with opioid-based regimen, Outcome 18 Costs.

Study or subgroup Experi-
mental

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.18.1 Costs related to pain therapy only  

Rockemann 1997 31 31 20 (0.196) 100% 19.96[19.57,20.34]

Subtotal (95% CI)       100% 19.96[19.57,20.34]

Heterogeneity: Not applicable  

Test for overall effect: Z=101.82(P<0.0001)  

   

1.18.2 Hospital costs  

Paulsen 2001 23 21 0.1 (0.302) 42.76% 0.08[-0.51,0.67]

Welch 1998 30 29 0.2 (0.261) 57.24% 0.23[-0.28,0.74]

Subtotal (95% CI)       100% 0.17[-0.22,0.55]

Heterogeneity: Tau2=0; Chi2=0.14, df=1(P=0.71); I2=0%  

Test for overall effect: Z=0.84(P=0.4)  

Test for subgroup differences: Chi2=5059.85, df=1 (P<0.0001), I2=99.98%  

Favours [Epidural LA] 42-4 -2 0 Favours [Opioids]

 

 

A P P E N D I C E S

Appendix 1. CENTRAL, The Cochrane Library, search strategy

#1 MeSH descriptor: [Analgesia, Epidural] explode all trees
#2 MeSH descriptor: [Anesthetics, Local] explode all trees
#3 ((epidural or local) near (analg* or an?esth*)):ti,ab
#4 MeSH descriptor: [Analgesics, Opioid] explode all trees
#5 ((systemic or epidural) near opioid*):ti,ab
#6 (#1 or #2 or #3) and (#4 or #5)
#7 MeSH descriptor: [Postoperative Period] explode all trees
#8 MeSH descriptor: [Pain, Postoperative] explode all trees
#9 MeSH descriptor: [Postoperative Care] explode all trees
#10 MeSH descriptor: [Postoperative Nausea and Vomiting] explode all trees
#11 ((gastrointestinal near (transit or paralysis)) or (post?operative near (abdominal surgery or nausea or vomiting or pain)))
#12 #7 or #8 or #9 or #10 or #11
#13 #6 and #12
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Appendix 2. MEDLINE (OVID SP) search strategy

1. (Analgesia, Epidural/ or Anesthetics, Local/ or ((epidural or local) adj4 (analg* or an?esth*)).ti,ab.) and (Analgesics, Opioid/ or ((systemic
or epidural) adj4 opioid*).ti,ab.)
2. Postoperative Period/ or Pain, Postoperative/ or Postoperative Care/ or "Postoperative Nausea and Vomiting"/ or (gastrointestinal adj3
(transit or paralysis)).ti,ab. or (post?operative adj3 (abdominal surgery or nausea or vomiting or pain)).ti,ab.
3. ((randomized controlled trial or controlled clinical trial).pt. or randomized.ab. or placebo.ab. or clinical trials as topic.sh. or randomly.ab.
or trial.ti.) not (animals not (humans and animals)).sh.
4. 1 and 2 and 3

Appendix 3. EMBASE search strategy

1. (epidural anesthesia/ or local anesthetic agent/ or ((epidural or local) adj4 (analg* or an?esth*)).ti,ab.) and (narcotic analgesic agent/ or
((systemic or epidural) adj4 opioid*).ti,ab.)
2. postoperative period/ or postoperative pain/ or postoperative care/ or postoperative nausea/ or postoperative vomiting/ or
(gastrointestinal adj3 (transit or paralysis)).ti,ab. or (post?operative adj3 (abdominal surgery or nausea or vomiting or pain)).ti,ab.
3. (randomized-controlled-trial/ or randomization/ or controlled-study/ or multicenter-study/ or phase-3-clinical-trial/ or phase-4-clinical-
trial/ or double-blind-procedure/ or single-blind-procedure/ or (random* or cross?over* or multicenter* or factorial* or placebo* or
volunteer*).mp. or ((singl* or doubl* or trebl* or tripl*) adj3 (blind* or mask*)).ti,ab. or (latin adj square).mp.) not (animals not (humans
and animals)).sh.
4. 1 and 2 and 3

Appendix 4. PsycINFO

1. Postoperative ileus AND epidural

2. Postoperative pain AND epidural

Appendix 5. MEDLINE(R) (OVID SP) 2014 to March Week 1 2016, and CENTRAL, The Cochrane Library, 2014 to
February 2016, search strategy

Limit to Humans

1. Epidural.mp.[mp=ti, ab, ot, nm, hw, kw, kf, px, rx, ui, an, sh]

2. surgery.mp.[mp=ti, ab, ot, nm, hw, kw, kf, px, rx, ui, an, sh]

3, 1 AND 2

4. Remove duplicate

W H A T ' S   N E W

 

Date Event Description

3 January 2017 Amended Co-publication of review in Anesthesia and Analgesia (see Guay
2016)

 

H I S T O R Y

Protocol first published: Issue 1, 2000
Review first published: Issue 4, 2000

 

Date Event Description

9 February 2016 New citation required and conclusions
have changed

Three new review authors have updated this review (Joanne
Guay, Mina Nishimori and Sandra Kopp)

We re-evaluated all studies from the previous version of this re-
view (included or excluded) for inclusion in this updated version.
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Date Event Description

We evaluated 216 new studies. In total, our updated review con-
tains 128 included studies

We changed conclusions as a result of inclusion of new studies

9 February 2016 New search has been performed We converted the review to RevMan 5

We rewrote the Introduction

We redefined the Objectives

We ran the search in December 2014 and updated the search in
February 2016; we added 16 potential new studies of interest to
the list of Studies awaiting classification

We assessed risk of bias and extracted data again

We included full risk of bias tables and Summary of findings for
the main comparison

We repeated the analysis

We rewrote the Discussion section

1 September 2000 New citation required and conclusions
have changed

We have made substantive amendments to the review
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Appraising the quality of papers: JG and MN.

Abstracting data from papers: JG and MN.

Managing data for the review: JG.

Entering data into Review Manager: JG.

Analysing RevMan statistical data: JG.

Performing other statistical analysis not using RevMan: JG.

Interpreting data: JG, MN and SK.

Making statistical inferences: JG.
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

This is an update. We made the following modifications to the previous version.

Study selection, types of participants: We also included laparoscopic abdominal surgery.

Outcomes:

We limited the total number to seven.

We deleted the following.

Paracetamol absorption test as a measure of gastric emptying.

Passage of barium sulphate through the large intestine.

Nausea.

Surgical complications.

We added the following.

Gastrointestinal anastomotic leak.

Length of stay in hospital.

Cost.

Data collection and analysis

Quality of study: We assessed study quality with the new Cochrane tool as presenting low risk, unclear risk or high risk of bias for
randomization, allocation concealment, blinding of participants and personnel, blinding of outcome assessors, incomplete outcome data,
selective reporting and other bias.

We presented results for dichotomous outcomes as risk ratios. We provided continuous data measured on diKerent scales or entered
as P values as standardized mean diKerences. When this happened, we provided clinical equivalence. We assessed small-study eKects
with Eger's regression intercept and publication bias with Duval and Tweedie's trim and fill analysis. We calculated the number needed
for an additional beneficial or harmful outcome when appropriate. We calculated optimal information size when appropriate. We added
meta-regressions for exploration of heterogeneity. We assessed the quality of the body of evidence according to GRADE (Grades of
Recommendation, Assessment, Development and Evaluation Working Group) recommendations. We added a 'Summary of findings' table.
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To include maximal data with no assumption, we entered data expressed as median and range via another so$ware, using the exact P
value and the number of participants included in each group (a function not provided by RevMan). We then transferred data to RevMan
as standardized mean diKerence (SMD) and standard error (SE). For this reason, results provided in the text (exact calculations from
www.Meta-Analysis.com) may sometimes diKer by a few decimal places from those noted in the Figures (automatically recalculated in
RevMan from SMD and SE entered). Conclusions (eKects found or not found) were never aKected by these small diKerences.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Anesthesia, Epidural;  Abdomen  [*surgery];  Analgesics, Opioid  [*therapeutic use];  Anesthetics, Local  [*therapeutic use];  Flatulence;
  Gastrointestinal Diseases  [drug therapy]  [etiology];  Gastrointestinal Transit  [drug eKects];  Pain, Postoperative  [drug therapy]; 
Paralysis  [drug therapy]  [etiology];  Postoperative Complications  [*drug therapy];  Postoperative Nausea and Vomiting  [drug therapy]; 
Randomized Controlled Trials as Topic

MeSH check words

Humans
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